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ULTRA  COMPACT  UNITS... OUNCER  UNITS 

HIGH  FIDELITY  ....  SMALL  SIZE  ....  FROM  STOCK 


UTC  Ultra  conpact  audio  units  are  small  and  light  in  weight,  ideally  suited  to  remote  amplifier  and 
similar  compact  equipment.  High  fidelity  is  obtainable  in  all  individual  units,  the  frequency  response 
being  :t  2  DB  from  30  to  20,000  cycles. 

True  hum  balancing  coil  structure  combined  with  a  high  conductivity  die  cast  outer  case,  effects  good 
inductive  shielding. 


A-11 

low  Impedance  mike,  pickup,  50,  200,  500  50,000  ohms 

or  line  to  1  or  2  irlds  (multiple  alloy  shields  for  low  hum  pickup) 

18.M 

A-12 

Low  Impedance  mike,  pickup,  50,  125/150,  200/250,  80,000  ohms  overall, 
or  multiple  line  to  irlds  333.  500/600  ohms  In  two  sections 

ISM 

.r  »• 

A-14 

Dynamic  microphone  to  one  30  ohms  50,000  ohms  overall, 

or  two  irlds  In  two  sections 

14M 

I"-' '  ■  ■' 

A-20 

Mlilni,  mike,  pickup,  or  mul-  50,  125/150,  200/250  ,  50,  125/150.  200/250, 
tiple  line  to  line  333.  500/600  uhms  333.  500/600  ohms 

18.00 

T 

A-21 

mixing,  low  impedance  mike.  50.  200/250.  500/600  50.  200/250.  500/600 
pickup,  or  line  to  line  (multiple  alloy  shields  for  low  hum  pickup) 

11.00 

-<  '  Vr-  ' 


a-24  Sin|le  plate  to  multiple  line  15.000  ohms 

A-29  Slnele  plate  to  multiple  line  15,000  ohms 
8  MA  unbalanced  O.C. 


A-2a  Push  putl  low  level  plates  to  30.000  ohms 
_ multiple  line  olate  to  plate 


A-27  Crystal  microphone  to  mul-  100.000  ohms 
Hole  line 


A  SO  Audiochoke.250henrvs  M  5  MA  6000  ohms  D  C 


A-32  Filter  choke  60  henrvs  w  15  MA  2000  ohms  O.C 


80,000  ohms  overall 
2.3:1  turn  ratio 


80.000  ohms  overall, 

_ 2.3:1  turn  ratio _ 18.00 

50.  125/150.  200/250, 

_ 333,  500/^  ohms  15.00 

50.  125/150.  200/250, 

333,  500/600  ohms 


50.  125/150  .  200/250, 

333.  500/600  ohms  18.00 


50.  125/150.  200/250, 
333.  500/600  ohms 


.65henrvsM  10MA1500ohmsD.C.  10.00 


.15henrysi«  30  MA  500  ohms  D  C 


TYPE  A  CASE 

ivi'im'ir  high 


UTC  OUNCER  components  represent  the  acme  in  compact  quality  transformers.  These  units,  which  weigh 
one  ounce,  are  fully  imprecated  and  sealed  in  a  drawn  aluminum  housing  diameter ...  mounting 
opposite  terminal  board.  High  fidelity  characteristics  are  provided,  uniform  from  40  to  15,000  cycles, 
except  for  0-14,  0-15,  and  units  carrying  DC  which  are  intended  for  voice  frequencies  from  150  to 
4.000  cycles.  Maximum  level  0  DB. 


TyH 

Nl.  AmIIuIIm 

PrI.  Imp. 

Sec.  Imp. 

List 

Prici 

0-1  Mike,  pickup  or  line  to 

1  irld 

50,  200/250 
500/600 

50,000 

$13.28 

0-2  Mike,  pickup  or  line  to 

2  irlds 

50.  200/250 
500/600 

50,000 

13.28 

ISO  VARICK  STREET  •  NEW  YORK  13.  N.  Y. 

EXPORT  DIVISION  13  CAST  40th  STREET.  NEW  YORK  U.  N.  V..  CABLES.  “ARLAB' 
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t 


This  amazing  new  family  of  Marion  ruggedized  electrical  indi¬ 
cating  instruments  sets  new  standards  of  quality  and  accuracy  in 
electrical  measurement.  Marion  "Ruggedized”  instruments  give 
better  performance  in  any  application.  Use  them  with  confidence 
even  where  ypu  never  before  dared  use  "delicate  instruments.” 
They  exceed  all  JAN-I-6  requirements,  are  hermetically  sealed 
and  completely  interchangeable  with  existing  JAN  2V2"  and 
W2"  typ«. 

Marion  Ruggedized  instruments  perform  perfectly  under  critical 
conditions  of  shock,  vibration,  mechanical  stress  and  strain. 
Hermetic  sealing  makes  them  impervious  to  weather  and  climate. 

When  you  want  the  best  in  meters  fur  any  appli- 
cation  —  from  bulldozers  to  Geiger  Counters — 
insist  on  Marion,  the  name  that  means  the  must  in 
meters. 


Send  for  our  booklet  on  Marion  Ruggedized 
Instruments.  Marion  Electrical  Instrument  Company, 
401  Canal  Street,  Manchester,  New  Hampshire. 


Manuiactur«n  ol 
HarmMicallT  S««l*d 
Matan  Siac*  1944 


Omsdisn  ReprestnUfipt:  Aitrol  Baetric  Corapony,  44  Donforth  Rood,  Toronto,  Onlorio,  Conodo 
Export  Diotsiom  45$  Ireodwoy,  Mow  York  13,  U5A.  Coblw  MORHANEX 
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PUT  YOUR  NAME  ON  OUR  MAILING  LIST 

for 


TECHNIQUE 

A  JOURNAL  OF  INSTRUMENT  ENGINEERING 


MUIRHEAD 
APPARATUS 
COVERS  A  WIDE 
RANGE  OF  REQUIRE¬ 
MENTS  FOR  ELECTRICAL 
MEASUREMENTS  AND 
TESTING,  SERVO  AND 
REMOTE  CONTROL  PURPOSES, 
AND  FOR  PHOTOTELEGRAPHY. 


AVAILABLE  FREE  OF  CHARGE 
TO  RESEARCH  WORKERS 
TO  TECHNICIANS 
TO  SCIENTISTS 
TO  ENGINEERS 

and  others  who  are  interested  in  scientific  and 
electronic  instruments  and  their  applications 


POST 

COUPON 

TODAY 


MUIRHEAD  &  Co  Ltd 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM  •  KENT  •  ENGLAND 

Telegrams  &  Cables  MUIRHEAD  ELMERS-END 


PRECISION 


MUIRHEAD 


ELECTRICAL  INSTRUMENTS 
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Unusual  combinations  of  characteristics 
required  in  today’s  critical  electronic  circuits 
demand  a  complete  range  of  resistor  types. 
Specializing  in  resistors,  IRC  makes  the 
widest  line  in  the  industry.  This  means 
ease  of  procurement— a  single  dependable 
source  of  supply  for  all  yoiir  resistance 
needs.  It  also  means  unbiased 
recommendations— no  substitution  of 
units  "just  as  good”.  IRC’s  complete  line 
of  products;  complete  research  and  testing 
facilities;  complete  network  of  licensees 
for  emergency  production— all  add 
up  to  complete  satisfaction  for  you. 


IK  f  radiiM  Wire  W«m4s  offer  a  ffno  bolotico  of 
occaroqr  and  dOfondoblWy  for  dor*  tohronca 
oppfcotloni.  iKfndvIy  amd  by  loodlna  indiv. 
■Mnl  moban,  fltoy  oxcol  in  nvnry  dgnlffcant  choroc- 
Hrldic.  Catalog  liHlaWn  D-I. 

Ik  DcptSlM  ChIn  PtfCISTOIS  comWna  ocev 
racy  and  aeonomy  for  dOM-lolaranca  oppIcaHon*, 
wham  carbon  comporHiora  ora  unaaitabla  and 
wiro-waund  pracWm  tao  oxpandvn.  Catalog 


IK  Tyr*  W  Wirt  Utmt  CNlrtk 

ora  dodgnod  for  long,  dopondablo 
•orvico  and  baloncad  porforawnca 
in  ovary  cbaraclarWIc.  Hmm  2-watt 
voriobla  wira  woand  vnita  pravida 
nnxinnHa  adoptabWly  to  amt  rbao- 


HIGH  FRiQUINCY  and 
HIGH  POWER  RESISTORS 


lie  Typi  ITAV  Nlfb 

iMlltin,  Pw«lopid  for  •••  M 
diKharg*  ridrton  bi  (li«r«Mwd''<Mdi  Siarl'* 


lie  Typg  IIP  Hiik  Frt^ttKy 
lisistgn  afford  itobllWy  wMi  low 
Wxfwt  lodoclonea  and  copodty 


POWER  RESISTORS 


doeffm  podi  of  tong,  offocHvo 
longtk.  taodh  bcopllenal  ita- 

rMlftooco  volwoovCola* 
logMMInG-l. 

lie  Typg  MX  Will  OlMk,  W|b 

Vgllgft  IttUtn  Kwot  rognira- 


IIC  Fixgd  mti  AdpKtaU*  Ptwir 

mg  Wtgadt  givo  boloiicod  por- 
foniMtic*  In  ovory  dtoroctorWic 
— or*  ovoilablo  in  o  l«N  rang*  of 
(iia*,  typo*  ond  torninab  for 
acting,  hoovy-dwty  oppiicatiota. 
Cotal^  tuHoNn  C-2. 

lie  Typt  FIW  FM  Wrt  Wmm4 

Itsbtgrs  fuHM  roowromonh  of 
high  wottogo  dMpoHon  in  llmitod 
•pcKO — may  bo  mountod  vortl- 
colly  or  heriiontaiy,  dngiy  or  In 
•todo.  Catalog  loHoKn  C-1. 

IK  Typg  MW  Wirt  WmoI  Itiisttn 
offor  low  Initial  cott,  bwor  mowO- 
ing  coat,  floxiblHty  in  providing 
tapa,  and  roving  in  apoco.  Corn* 
pMaty  inaololod  ogoinat  moMwro. 
Catalog  MUtin  t-2. 


high  voHago  appIcoMona,  MVX 
boa  oxcapHonal  ttabUHy.  Catalog 


IK  Typt  MPM  Hifk  Frtpgtgcy  Ittisttn  art  mbiiaiiiro  imai 
auHoblit  for  high  froqoancy  racaivtr  and  almilor  oppicotlena. 
Stabit  raabton  wNh  low  Mitronl  Indoctonco  and  capacity, 
tody  only  H"  long.  Catalog  PoHotin  P>l. 


IKTyptlPWiltr-ettM  ItiMtn 

for  TV,  tM  and  Dialaililc  Hooting 
AppPeotiona.  Coolod  Intomogy  by 
hiidi  volocity  alroom  of  watorj 
odjoatabio  to  local  water  proaatiro 
ond  power  diaaipalion  op  to  5 
K.W.A.C  Catalog  Motin  P-2. 


U/(iiwetlkr  Ckeuit 

Power  Paiiatera  *  Voltmeter  Mabiplera 
*  bouleted  Composition  Peahtora  *  low 
Wattage  Wire  Woonda  *  Vohtme 
Conirob  *  Voltage  DIvidera  *  Predalon 
Wire  Woenda  •  Depoaited  Carbon 
Predatora  •  Ubro-HP  and  Higli 
Vollage  ReaWora  •  Inaeloted  Chokea 


INTIRNATIONAl  RiSISTANa  CO. 

403  N.  BROAD  ST.,  PHIlADilPHIA  S,  PA. 

Plaaaa  aand  me  Tachnicoi  Oolo  Bullatina  chackad  batew; 


COMPANY. 
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MAKE  16  GROUND  CONNECTIONS  IN 


Low-resistance  joints  that  hold  at  over125'’C  easily  made  with 

G  E  PRECISION  CONTROL  FOR  RESISTANCE  WELDERS 

Operators  are  making  sixteen  ground  connections  a  minute  to  a  tele¬ 
vision-receiver  chassis  with  G.  E.’s  precision-control  resistance  welding 
method. 

The  compact  electronic  spot-welding  control  shown  here  has  been 
specifically  designed  for  use  in  conjunction  with  small  Isench  welders  or 
tongs  and  thus  is  ideally  suited  for  many  of  the  otherwise  expensive 
assembly  operations  encountered  in  the  manufacture  of  electronic 
equipment. 

The  panel  provides  for  welding-current  to  control  the  amount  of  heat 
produced  in  the  welds.  Once  set,  successive  welding  currents  remain 
constant  to  assure  accurate  and  consistent  welding  of  connections. 

Complete  data  in  Bulletin  GEA-4175. 


NEW!  Unit-Bearing  Motor 
for  fans  and  blowers 

•  all  angle  operation 

•  improved  appearance 

•  provision  for  4-way  mounting 

•  quiet  operation 

•  requires  no  additional 
lubrication 

•  adjustable-speed  operation 
available 

Available  in  ratings  from  25  millihorse- 
power  to  1/12  horsepower  to  match  many 
fan  or  blower  sizes,  this  new  G-E  unit-bear¬ 
ing  motor  uses  a  new  lubrication  system 
and  bearing  design  that  permit  reliable 
operation  in  any  position.  For  extremely 
quiet  operation,  resilient  cradle-base  or 
end-ring  mounting  may  be  supplied.  Suit¬ 
able  control  is  available  for  two-speed  or 
adjustable-speed  operation.  More  data  in 
Bulletins  GEA-5338  and  GEC-219A. 


GENERAL 
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replace  tubes  BEFORE  THEY  FAIL! 
-record  life  with  G-E  time  meters 


select  10  ranges  INSTANTLY 
with  this  HIGH  SENSITIVITY  VTVM 


A  vacuum  tube  can  usually  be  replaced  bejort  it  fails  if  you  have 
an  accurate  indication  of  operating  time  on  the  electronic  device 
on  which  the  tube  is  used. 

G-E  time  meters,  with  dependable  Telechron*  motor  drive, 
record  operating  time  in  hours,  tenths  of  hours,  or  minutes,  and 
are  supplied  for  115-,  230-,  or  460-volts.  The  molded  Textolite* 
case  harmonizes  with  other  G-E  3Vl-inch  instruments  mounted 
on  the  same  [mnel.  For  more  information,  including  dimensions, 
write  for  Bulletin  GEC-472. 

**•8.  T.  W.  Ttl0chron,  Inc.  fRtg.  T.  M.  Gtnnral  Electric  Co. 


CALIBRATED  RANGES:  .001  to  300  volts  (10  cyclot  to 
1.5  me.);  —52  to  -f  52  db  (ref.  level  —1  mw  at  600  v.) 


Just  about  everything  you  could  ask  for  in  a  high-sen¬ 
sitivity  vacuum  tube  voltmeter!  Frequency  range  of 
this  G-E  Type  AA-1  instrument  is  substantially  flat 
from  10  cycles  to  one  megacycle  with  voltage  ranges 
of  O-.Ol,  0-.03, 0-0.1, 0-0.3, 0-1.0, 0-3.0, 0-10, 0-30, 0-100, 
0-300,  decibels  from  —52  to  -|-52  in  10  ranges. 

Ten -position  pushbutton  switch  instantly  selects 
range  without  passing  through  intermediate  stageg. 
This  vacuum-tube  voltmeter  is  stable,  has  high  imped¬ 
ance  input,  uses  full-wave  rectifleation,  and  has  an 
amplifier  output  of  3  volts.  More  in  Bulletin  GEC-461. 


Ganaral  ilactric  Company,  Soction  A  M7-1 1 
Apparatus  Dopartmont,  Schonoctady  S,  N.  Y. 

PIsoM  Mnd  ms  ths  following  bullstins: 

n  OEA-4I7S  Wsiding  control 
■ndicots  □  OEA-5338  fan  motors 

V  for  rtfsrsiKS  only  □  OEC-219A  Fon  motors 

X  for  planning  on  immsdiots  Q  OK-41 1  Flow  intarlock 
project  Q  OEC-4A1  Vacuum-tubs  veltmstsr 

O  OEC-472  Tims  mstsrs 


sure  protection 
against  ovorheatlng! 


This  G-E  flow  interlock  opens  the  electric  circuit  of  your  water- 
cooled  components  when  water  flow  is  lower  than  a  preset 
minimum,  closes  it  when  flow  is  above  this  point. 

Depending  on  adjustment,  the  interlock  will  aauate  the  elec¬ 
tric  contact  for  any  flow  between  Vi  and  four  gallons  per  min¬ 
ute.  Cut-in,  cut-out  differential  is  0.1  gpm. 

Ratings:  10  amps,  120  or  240  volts  a-c;  maximum  water-line 
pressure  is  125  lb./s<].  in.  Unit  is  bronze  with  standard  Vi-inch 
fittings,  u  easy  to  install  and  adjust.  See  Bulletin  GEC-41 1. 


Company 
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MODEL  SOD  DYNAMIC 
FOR  TV  -  AM  .  FM 
Recording  •  Broadcast 
Public  Address 


The  crown  jewel  of  dynamic  microphones. 
See  it,  handle  it  —  use  it  on  highest  quality  re 
cording,  public  address  or  broadcast  work. 
New  beauty,  new  styling,  new  utility  and  new 
perjormauce  make  the  Turner  Aristocrat  the 
finest  of  the  fine.  Use  it  anywhere,  indoors  or 
out  —  in  hand,  on  stand,  suspended,  or  con 
cealed  in  stage  settings.  The  Aristocrat  is 
quickly  and  easily  detached  from  ball  swivel 
coupler  for  hand  use.  Non*direaional  polar 
pattern  picks  up  sound  from  any  direction. 
Equally  effective  for  individual  or  group  pick* 
ups  with  wide  range,  high  fidelity  reproduc¬ 
tion  of  voice  or  music.  Its  high  output  dynamic 
generator  requires  no  closely  associated 
auxiliary  equipment  for  outstanding  results. 
Built  of  finest  materials  with  flawless  work¬ 
manship,  each  unit  is  laboratory  calibrated  to 
insure  specification  standards.  .  . .  Write  for 
complete  details. 


SPECIFICATIONS: 


FREQUENCY  RESFONSE:  SO  to  15,000  cp.L  flot  wHMn±  2Hdb. 
OUTPUT  lEVHi  56  db  b«tow  I  voll/dyira/sq.  cm. 
IMPEDANCE:  1 5,  200,  500  ohim  or  imp^onc*. 

POLAR  PATTERN:  Envniially  non-dir«cttonal  in  nny  poiition. 
MOUNTING:  loN  and  iwivN  typn,  Mh  In  ony  dirottion.  Standard 
—  27  Itiraad. 

CARLE:  20  Hi  Mflb  qvaRty  rvbbor  covarad,  two  conductor  thioldad 
cabU  wMi  Cannon  quicli.dhcannaci  plug. 


THE  TURNER  COMPANY 

905  17th  Street  N.  E.,  •  Cedar  Rapids,  Iowa 

M  CANADAt  Conodion  Morcont  Co.*  Montraolg  P.Q.p  oinI.  Ironchat 
EXPORTi  Ad.  Auriamo,  lnc«  89  trood  Straat,  Now  York  4,  N.  Y. 


BY  TURNER 


March.  1951  —  ELECTRONICS 


I  WASHINGTON*  Dec.  19.— T 
.’NaOonAl  Production  Autbority 
.•>dering  •  30  per  cent  cut  Inj 
Jrilian  use  ot  tin  during  Febra 


lumer  products.  But 


'  5  '  ' 

Important  Now'  You  wifl  be  interested  to  know  that  many 


ERSIN  MULTICORE  users  report  higher  speed  and  greater 
dependability  using  MULTICORE  of  lower  tin  content 
than  other  solders ...  due  to  extra  active,  non-corrosive 
ERSIN  FLUX  and  Thin-Wall  Triple-Core  construction. 


and  March,  also  limited  tin 
manufacturen’  Inventories  o 


tin  to  a  130>day  supply  an 


o  encourage  substltut 


e  pleniUul  metals 


ary  tin  can  be  reuse 


more  lead  can  be 


lead  alloys  lor  solder 


ible  tubes  used  for 


am.  dental  paste  and 


ERSIN 


ff.. , 


164  Duane  Street  •  New  York  13,  N  Y. 

othii  ti'iiifoiM  .  »o 

MULTICORE  SOLDERS  LTD 

Mollier  House,  Albemorle  Street  •  London.  W  1  England 


Tht  Mod*!  S3  Ylbratlon  Exdtar  illnitratMl  delWen 

pcmk  force  of  200  poandi.  OporatM  in  frequency 
range  of  8  to  500  C  J’.S.  Haa  rotating  power  anpply. 

Write  ua  for  more  detailed  information  on  MB 
Vibration  Excitera,  and  ask  for  bulletin  410 -MS. 


MANUFACTURING  COMPANY,  Inc. 

1040  State  Street,  New  Haven  11,  Conn. 


One  of  the  many  instruments 
produced  by  the  Sperry  Gyro¬ 
scope  Company  is  here  un¬ 
dergoing  a  "shake  test"  on 
the  MB  model  S-3  Vibration 
Exciter.  Such  vibration  test¬ 
ing  contributes  to  the  de¬ 
pendability  in  service  for 
which  Sperry  instruments  ~ 
are  noted.  The  instrument  is 
fastened  to  the  shake  table 
of  the  exciter,  which  is  con¬ 
trolled  from  panel.  Ampli¬ 
tude,  velocity  and  accelera¬ 
tion  are  being  read  directly 
on  an  MB  Vibration  Meter. 


k  PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT  ...  TO  REPRODUCE  IT 
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«  The  revolutionary  new  -ftp*  waveguide  test  equip¬ 
ment  shown  on  the  following  pages  represents 
the  practical,  economical  adaptation  of  a  new,  fresh 
concept  of  waveguide  instrumentation.  Emphasis 
throughout  is  on  functional  simplicity  and  low  cost; 
instruments  are  offered  as  individual  bask  com¬ 
ponents.  Most  equipment  b  based  on  entirely  new 
designs  developed  either  in  the  -hp-  laboratories 


or  by  Varion  Associates,  mkrowave  equipment  and 
electron  tube  specialists. 

Full  frequency  coverage  from  2,600  me  to  18,000 
me  is  offered  in  6  waveguide  sizes:  3'x  Vh", 
2'x  r,  I'A'x  y4",  I’A'x  r  X  W,  .702'x  .391'. 

Instrumentation  b  now  available  in  most  of  these 
sizes.  Complete  instrumentation  for  these  frequen¬ 
cies  will  be  provided  during  the  forthcoming  year. 


HEWLETT-PACKARD  COMPANY 

ai7tA  PAOi  Mill  ROAD  *  fAlO  AITO,  CAUfORNIA.  U.S.A. 

$oIm  RwprwMntotivM  in  oM  prtncipcil  ornoA. 
iMRprtz  Froxor  A  Hontnn,  Ud.,  Son  Froncitco,  let  An9oloe»  Now  York  City 


Broad-Band  Wbveguide  Test  Equipment!  ^ 


-fcp-  809/810  Slotted  Sections 


Slotted  sections  are  one  of  the  most 
important  measuring  instruments 
in  waveguide  engineering.  They 
are  essential  to  the  measurement 
of  impedance,  reileaion  and  other 
transmission  charaaeristics. 


A  single  precision  carriage  {-hp-  809B)  mounts  either  slotted 
waveguide  seaions  or  coaxial  sections  covering  the  frequency 
range  from  4.0  to  12.4  kmc.  This  results  in  maximum  flexibility 
and  minimum  cost  for  complete  frequency  coverage.  The  car¬ 
riage  travels  on  a  new  3-point,  ball-bearing  suspension  system; 
and  waveguide  or  coaxial  slotted  sections  may  be  quickly  inter¬ 
changed.  Carriage  operates  in  conjunction  with  -hp-  442A 
Broad-Band  Probe  and  -hp-  440ACmxial  Detector,  -hp-  81  OB 
Waveguide  Slotted  Sections  are  available  in  sizes:  2'x  1', 
l.lii'x  1'4'x  H*,  l*x  ^2*.  -hp-  806 A  Coaxial  Slotted  Seaion 
is  available  for  frequency  range  3.0  kmc  to  12.0  kmc.  -hp- 
S810A  Waveguide  Slotted  Seaion,  of  conventional  design,  is 
available  in  size  3'x  iJ^'  to  cover  the  frequency  range  2.6  to 
3.9  kmc. 


-hp-  280A,  281 A  Adaptors,  Waveguide  to  Coaxial 

For  transition  between  waveguide  and  co- 
^  axial  systems.  Each  adaptor  covers  the  full 

waveguide  range  with  a  VSWR  not  ex- 
ceeding  1.5.  -hp-  280A  with  flexible  cable, 
3*x  iJi'  only,  -hp-  281  A,  with  Type  N 
Jacks,  sizes  ^'x  iH’,  2''x  1',  iH'x  H", 


I'i'x’/s',  rxH". 


-hp-  370  Attenuators,  Fixed 

Fixed  attenuation  characteristics  of  6,.  10  or  20  db.  For  reduc¬ 
ing  power  level,  isolating  system  units  and  reducing  refleaion. 
Max.  VSWR  1.15.  Sizes:  3'x  iH",  2'x  1',  ll^'x  h".  Ui'x  H", 
I'xH',  .702'x.39r. 


hp-  375A  Attenuators,  Variable  Flap 

For  introducing  variable  power  differences 
in  a  waveguide,  or  isolating  power  sources 
and  loads.  Consists  of  slotted  waveguide 
section  in  which  matched  plate  is  moved. 
Max.  VSWR  1.15.  Sizes:  3'x  1'^',  2'x  1', 
I'j'xfi",  1*4'x5^',  I'xH',  .702' X. 391'. 


-hp-  380A  Attenuators,  Calibrated  Variable 

■  For  use  between  2,600  and  3,950  me 

n  i  to  create  known  attenuations  or  isolate 

sources  and  loads.  Each  instrument  accu- 
rately  calibrated  at  3,000  me.  Max.  VSWR 
1.15.  Sizes:  3'x  IH".  (Other  sizes  to  be 
O'  announced.) 


HEWLETT-PACKARD 


-hp-  485A  Detector  Mounts 

jk  For  measurement  of  power  between  fre- 

pg  quencies  2.6  to  18.0  kmc  in  conjunction 

with  -hp-  430A  Power  Meter  and  Sperry 
821  barretter.  Also  may  be  employed  to 
^  measure  relative  level,  or  detect  rf  energy 

using  a  Type  1N21  crystal.  Each  mount  is  semi-tuned  by  means 
of  a  movable  short.  Additional  tuning  may  be  provided  if  de¬ 
sired  by  means  of  -hp-  870A  Slide  Screw  Tuner  or  -hp-  880A 
E-H  Tuner.  Sizes:  3'x  II  2’  (for  use  with  barretter  only),  2'x  I', 
iH'x  54',  iJi'x  ?»',  I'x  IH',  .702'x.39l'. 


-hp-  840A,  841 A  Waveguide  Tees 

Rectangular  series  or  shunt  tees  for  coupling  waveguide  sys¬ 
tems,  as  when  dividing  power  or  introducing  impedances. 
Model  840A  Series  Tees  branch  from  wide  face  of  waveguide. 
Model  84lA  Shunt  Tees  branch  from  narrow  face.  Sizes:  3* 
xlli',  2'xl',  I'^'xfi',  l3i'x?i',  I'x  14',  .702'x.39l'. 


Providing  a  new  standard  of  broad-band 
operation  plus  traditional  -hp-  speed, 
accuracy,  convenience  and  economy,  for  all 
types  of  precision  microwave  measurements. 


See  this  new  equipment  at  the  I.R.i.  Show 
or  write  your  -hp-  sales  representative  or 
SOOTHS  40,  41  factory  for  details. 


-hp-  845A  Hybrid  Tees 

Four-arm,  rectangular  hybrid  tee.  Com¬ 
posed  of  series  and  shunt  tee  constructed 
at  same  point  in  waveguide.  Possess  many 
properties  of  bridge  circuit.  Used  for  rapid 
determination  of  VSWR;  as  impedaace 
transformer;  as  a  bridge,  etc.  Sizes:  3'x  II2',  2'x  1',  lli-'x  5*', 
iJi'x  h",  I'x  h",  .702'x  .391'. 


-hp-  920A  Adjustable  Shorts 

Adjustable  choke-type  short  for  tuning  or 
introducing  reactance  in  combination 
with  detecting  sections,  series,  shunt  or 
hybrid  tees.  Sizes:  3'x  1'4',  2'x  1',  iH'x 
h".  iM'x^s',  I'x  14',  .702'x.39l'. 


INSTRUMENTS 


INSTRUMENTS 


HEWLETT-PACKED 


■  ~hp-  71 5A  Klystron  Power  Supply 

Versatile  power  supply  for  operation  of  all 
types  of  low-power  klystron  oscillators  in 
test-bench  experiments.  Beam  voltage 
290  to  400  V.  at  90  ma.  max.  Refleaor 
voltage  10  to  900  v.  at  9  ^mps.  Internal 
square  wave  modulation,  1,000  cps;  also  provision  for  external 
^nodulation.  6.3  volt,  1.9  amp.  filament  supply. 


-ftp-  440A  Coaxial  Detector 

A  A  -hp-  440A  Coaxial  Detector,  a  tunable  crys- 

and  bolometer  mount,  may  be  used  as 
an  rf  detector  for  coaxial  systems  operat- 
ing  over  the  frequency  range,  2.4  kmc  to 
12.4  kmc.  A  single  adjustment  provides 
rapid  tuning.  Equipment  mates  with  Type  N  conneaors  and 
operates  either  with  silicon  crystal  or  bolometer. 


-hp-  442A  Broad-Band  Probe 

This  probe  may  be  combined  with  -ihp-  440A  to  provide  a 
highly  sensitive,  easily  tuned  detector  for  use  with  slotted 
seaions.  A  micrometer  depth  adjustment 
provides  quick  control  of  rf  coupling. 
This  combination  is  specifically  designed 
to  operate  with  -hp-  809B  and  810A/B 
Slotted  Waveguide  equipment. 


-hp-  530A  Frequency  Meters 

General  purpose  reaction  type  frequency  meter  covering  the 
entire  waveguide  frequency  band.  Consists  of  a  high  "Q”  reso¬ 
nant  cavity  tuned  by  a  plunger.  Micrometer  scale  indicates 
plunger  p>osition.  Accuracy  ±0.10^.  Ranges:  9.89  to  8.20  kmc 
(l4'x  */A*)  and  8.2  to  12.4  kmc  (I'x  H’).  (Other  sizes  to  be 
announced.) 


-hp-  870A  Slide  Screw  Tuners 

ip  For  flattening  waveguide  systems.  Con- 

^  sists  of  slotted  waveguide  section  and 
adjustable  probe  on  sliding  carriage.  Vary- 
ing  position  and  peneration  of  probe 
up  VSWR  which  can  be  adjusted  to 
’I  cancel  existing  VSWR  in  system.  VSWR 

values  up  to  20  can  be  tuned  with  an  accuracy  of  VSWR  1.02. 
Sizes:  3'x  lh‘',2''x  1',  ll'i'x  3*',  l^f'x®*',  I'x  'i',  .702'x.391'. 


-hp-  91 OA  Low  Power  Terminations 

For  use  wherever  matched  load  is  required,  as  in  measurement 
of  reflection,  discontinuities  or  where  waveguide  must  be 
properly  terminated.  Consists  of  tapered  piece  of  resistive  ma¬ 
terial  terminating  a  waveguide  section  in  its  characteristic 
impedance.  Max.  VSWR  1.06.  Average  p>ower  1  watt,  sizes: 
3*xl3i',  2'xl',  iH'x^i',  Average  power  1/2 

watt,  sizes:  I'x  3^/,  .702*x  .391*. 


-hp-  880A  E-H  Tuners 

Matching  seaion  for  tuning  high  p>ower 
systems  or  for  tuning  systems  where  low 
leakage  is  essential.  Consists  of  hybrid 
waveguide  tee  with  moveable  choke  typje 
shorts  placed  in  shunt  and  series  arms. 
Sizes:  3'x  1'/,  2'x  1',  iJa'x  Ji',  lli'x 
‘s',  I'x  111',  .702'x  .391'. 


-hp-  91 2A  High  Power  Terminations 

-  Used  as  dummy  loads  for  high-power 
.  transmitters.  Dissipate  large  amounts  of 

power  without  undesirable  reflection. 
VSWR  less  than  1.1.  Forced  air  cooling 
required  when  operating  at  90%  rating  or  above.  290  watts 
average  px)wer,  size:  3'x  1,'z'.  100  watts  average  p>owet,  I'x  H'. 
(Other  sizes  to  be  announced.) 
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^  Insulating  Laminate... 


•  SUPERLATIVE 

INSULATION  RESISTANCE 

•  LOW  MOISTURE  ABSORPTION 

•  VERY  HIGH  STRENGTH 

•  EXCELLENT  PUNCHABILITY 
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INSUROK  T-812  is  a  new  paper-base  punching 
stock  that  laughs  at  heat  and  humidity!  It  has  out¬ 
standing  properties  that  have  never  before  been  com¬ 
bined  in  one  insulating  laminate.  T-812  has  excellent 
electrical  characteristics,  plus  a  spectacular  ability  to 
retain  them  through  extremes  of  heat  and  humidity. 
Its  insulation  resistance  after  humidity  conditioning 
is  particularly  noteworthy. 

INSUROK  T-812  retains  all  of  the  properties  of 
the  well-known  INSUROK  T-725  and,  in  addition, 
has  lower  moisture  absorption  and  much  higher  insu¬ 
lation  resistance.  It  punches  readily  into  intricate 
shapes.  Investigate  INSUROK  T-812  for  your  prod¬ 
uct.  Information  upon  request. 


RICHARDSON  COMPANY 


FOUNDED  tSSI— lOCKlAND,  OMO 


2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 


sails  OFFICISi  ClEVEtAND  •  DETIOIT 
INDIANAPOLIS  •  LOCXIAND,  OHIO  •  MILWAUKEE 
NEW  IKUNSWICK,  (N.  J.)  •  NEW  YOKK 

PHILADELPHIA  •  ROCHESTEK  •  ST.  LOUIS 
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INSUROK* 

GRADE  T-812 


T- 8  1  2’$  Property  Combination 
— Unmatched  by  any  other  material! 


WHAT  YOU  GAIN  WHEN  YOU  BUY... 


RECTANGULARS 


You  gat  THE  ORtGINAL.  The  snulio-matched 
rectangular  tube  is  Hytron’s  baby.  Its  logically 
designed  screen  matches  the  4  by  3  aspect 
ratio  of  the  studio  picture.  Quite  naturally, 
Hytron’s  new  rectangular  is  fast  becoming  the 
most  popular  picture  tube. 


You  gat  UNIFORMITY.  Hytron’s  new  picture- 
tube  plant  is  the  most  modern  in  the  world. 
It  was  designed  especially  to  mass-produce 
Hytron  studio-matched  rectangulars  of  uniform 
dependability. 


You  gat  A  COMPLETE  LINE.  Hytron  offers 
you  1 4-,  1 6-,  17-,  and  ZO-inch  studio-matched 
rectangulars.  All  the  popular  rectangulars 
(and  the  popular  types  of  round  tubes  too). 


HADING  TV  sn  MANUTAaURiaS  RICK  HTTION  ■ICTANOULAISt 
ADMIRAL  •  AIR  KING  •  BENOIX  •  CROSLEY  •  EMERSON 
HAILIC RAFTERS  •  HOFFMAN  •  MOTOROLA  .  NATIONAL 
OLYMPIC  •  SENTINEL  •  SETCMELL- CARLSON  •  SPARTON 
STROMBERG- CARLSON  •  TRAV-LER  •  WESTINGHOUSE 
AND  OTHERS 


You  get  THE  QUALITY  LEADERS  DEMAND. 

Nine  out  of  ten  leading  TV  set  makers  chcxjse 
Hytron.  More  and  more  leading  service- 
dealers  pick  Hytron.  Because  their  own  ex¬ 
perience  proves  Hytron  studio-matched  rec¬ 
tangulars  give  "amazingly  clearer,  sharper, 
more  brilliant  pictures.’’  Demand  this  same 
performance  for  yourself.  Demand  original 
Hytron  stt4dio-matched  rectangulars. 


ELECTRONICS-- More*,  79Sf 
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—  nPE-746 

'%CISION  POTENTIOMEe  OFFERS 

•  Low  Torque 
•  Accurate  Phasing 
•  Quick  Replacement  y 

•  Ganging  up  to  20  on  a  shaft 


The  finest  we  ve  ever  built!  That  s  our  idea 
of  the  new  "746”.  It's  got  lower  torque, 
a  new  more  accurate  phasing  adjustment, 
and  a  new  methtxl  of  ganging  that  makes  it 
easy  to  put  as  many  as  twenty  cups  on  a 
single  shaft.  Individual  cups  in  a  gang  are 
c-asily  replaced  if  necessary. 

The  new  potentiometer  is  available  w  ith 
linear  or  non-linear  windings  to  meet  your 
specifications.  Its  attractive  case  is  made  of 
grey  antxlized  aluminum. 

The  "746”  is  just  one  of  the  complete  Fairchild 
family  of  precision  potentiometers.  What  are  your 
requirements?  Write,  giving  details,  to  T-airchihl 
(  amera  and  Instruvient  Corporatian,  HH-06 
Van  XCyck  Botdei  arJ,  Jamaica  1,N.Y.  Dept.  1  iO- 1  .i  A. 


EASY  REPLACEMENT 

To  replace  a  unit  in  a  "746”  gang,  loosen  con¬ 
necting-band  screws,  remove  "cup,"  slip  new 
"cup"  under  bands,  and  tighten  screws.  This 
feature  pays  off  in  experimental  work  where 
circuit  elements  are  changed  periodically. 


ACCURATE  PHASING 

A  new  type  phasing  adjustment  is  simpler 
and  more  accurate.  A  retainer  plate  clamps 
shaft  to  wiper  arm.  To  adjust  for  phasing, 
loosen  two  screws,  set  the  arm  to  the  correct 
position,  then  tighten  Krews. 


FLEXIBLE  DESIGN 

Typical  of  the  special  consideration  Fairchild 
gives  to  its  customers’  special  requirements  is 
this  plug-in  version  of  the  “746."  Where  fast 
.servicing  is  a  must,  the  advantages  of  this 
"quick-change”  unit  are  quite  apparent. 


SPECIFICATIONS 

Accuracy  (ovarall  rasistanc*)— — .5%  (linear),  -1.0?o  or 
b*tt«r  (non-linear) 

Mechankal  accuracy— 

concentricity  (shaft  to  pilot)->.0015  in.  FIR  max.; 
rodiai  ploy-.0009  in.  FIR  max.; 
shaft— centerless  ground  stoinless  steel  to  .2500  diam. 
(  ♦  .0000,  -.0005  in.); 

pilot  hub— mochined  to  .5000  (-f'-OOOO,  — .0(X)5  in.) 
Torquo— 1 .5  ox-in. 

Dimontiont— diameter  1.750  max.;  length  (1  cup) 

.800  in.  —.009  in.;  cxided  length  per  unit  ganged 
.560  in.  ±.002  in. 

Cato— grey  onodited  aluminum 


PRECISION  POTENTIOMETERS 

/# 


SEE  THE  TYPE  746  AND  OTHER  FAIRCHILD  PRECISION  POTENTIOMETERS  AT  THE  RADIO  ENGINEERING  SHOW,  BOOTH  238-239 

March,  1951  —  ELECTRONICS 


16 


For  more  Centialab  developments  that  con  help  you  1^ 


How  Centralab  Engineers  solved  a  problem 
in  Electronics  for  Ultra-High  Speed  Photography 


CERAMIC  TUBULAR  DIELEGRIC  REPLACES  30' 
OF  STANDARD  SOLID  DIELECTRIC  COAXIAL 
CABLE- LIGHT  INTENSITY  BEHERED  900  TIMES 


the  liKm  of  an  electric  spark.  Former 
method  used  50  feet  of  co-axial  cable 
transmission  line  —  charged  with  10,000 
V.  —  and  diKharged  across  a  spark  gap. 

To  replace  the  bulky  cable,  Centralab 
deseloped  a  tubular  ceramic  condenser 
<2"  O.D.  X  long)  with  silver 

electrodes  fired  to  the  inner  and  outer 
surfaces.  The  condenser  is  charged  (to 
loKV)  and  discharged  exactly  like  the 
cable  boueter  with  a  gatn  it$  light 
intemtity  oj  900  timetf  Charaaerislics  of 
the  new  Centralab  ceramic  condenser  are : 

Dielectric  Constant  ..60(X)  at  1  megacycle 

(.apacity  . . . 24,(XiO  mmf. 

Velocity  propagation . 027  x  velocity 

propagation  in  air. 

Impedance . - . Approx.  1  Ohm 

l>ecay  time, 

peak  to  1/e  peak . 2  x  tO-7  second 

Rise  time,  O  to  peak . 1  x  10-^  second 

50^  of  peak  limits . 1.8  x  10-7  second 


C  ENTRALAB  engineers  know  their  electronics  and  ceramics! 
This  single  ceramic  development  greatly  advanced  the  photo¬ 
study  of  turbulence,  ultra-sonic  wave  structure,  and  other 
high-speed  phenomena.  But  this  is  just  one  of  literally  thou¬ 
sands  of  electronic  component  problems  solved  by  Centralab. 
For  Centralab  engineers  have  compounded  and  tested  over 
20,000  different  ceramics.  So  if  you  have  a  problem  in  elec¬ 
tronics  —  in  radio  or  radar ...  in  TV,  FM  or  X-ray  —  that 
Centralab  Ceramics  might  solve  .  .  .  don’t  hesitate,  call  us  in 
today ! 

You  won't  regret  it  for  .Centralab  is  the  industry's  pioneer 
in  Printed  Electronic  Circuits  and  carbon  controls  —  the 
leader  in  the  industry  for  the  widest  variety  of  fine  quality 
ceramic  capacitors  —  high  voltage,  by-pass  coupling  or  tem¬ 
perature  compensating  types  —  in  flat,  tubular,  disc  or  cylin¬ 
drical  shapes. 

Phdto^raph  and  its  technical  data  is  gratefully  accredited  to  Dr. 
J.  C.  Hubbard,  Messrs.  J.  A.  Fitzpatrick  and  VC.  J.  Thaler,  Dept,  of 
Physics,  Catholic  U.,  VCashington,  D  C 


TAKE  A  MICROSECOND  LOOK 
AT  A  PROJECTILE  IN  FLIGHT 


I 


CentralfiPiffl^nie 

S««  them  at  the  I.R.E  SHOW- Booths  232-33 


—  Are  complete  or  partial  circuits  (including  all  in¬ 
tegral  circuit  connections)  consisting  of  pure  metallic 
silver  and  resistance  materials  fired  to  CRL’s  famous 
Steatite  or  Ceramic-X  and  brought  out  to  convenient, 
[permanently  anchored  external  leads.  They  provide 
compact  miniature  units  of  widely  diversified  circuits 

—  from  single  resistor  plates  to  complete  speech  am¬ 
plifiers.  No  other  modern  electronic  development  of¬ 
fers  such  tremendous  time  and  cost  saving  advantages 
in  low-power  applications. 


Ampec  is  a  full  3-stage,  3-tube  speech  amplifier.  Gives  you  truly 
highly  efficient  reliable  performance.  Size:  1%"  x  I*/*"  x  .340"  over 
tube  sockets !  Vi'idely  used  in  hearing  aids,  mike  preamps  and  other 
amplifier  applications  where  small  size  and  outstanding  performance 
counts.  Bulletin  No.  973  in  coupon  below. 


CERAMIC  CAPACITORS 

Centralab  ceramic  capacitors  give  you  permanence 
never  before  achieved  with  old-fashioned  paper  or 
mica  condensers.  Ceramics  are  impervious  to  moisture, 
and  have  unmatched  ability  to  withstand  any  tempera¬ 
tures  normally  encountered  in  electrical  apparatus. 
Ceramics  make  possible  tremendous  space  saving; 
many  Centralab  ceramic  capacitors  are  Hth  the  size  of 
ordinary  capacitors.  You  can  rely  on  Centralab  ceramic 
capacitors  for  close  tolerance,  high  accuracy,  low  pow¬ 
er  factors,  and  excellent  temperature  compensating 
qualities. 


High  voltage  ceramic  capacitors.  Capacitance:  3  to  300  mmf.,  3  KV 
to  40  KV  D.C.  working.  Ideal  for  portable  or  mobile  equipment. 
Primarily  designed  for  high  voltage,  high  frequency  gear.  For  com¬ 
plete  information,  check  Bulletin  No.  42-102  in  coupon  below. 


SWITCHES  AND  CONTROLS 

Look  to  Centralab  for  standard  and  special  purpose 
switches  —  single  or  multi-section  (phenolic  or  stea¬ 
tite)  —  single  or  multi-pole  —  rotary,  slide  or  lever 
action  —  shorting  or  non-shorting  contacts  ...  for 
AM-FM-TV  as  well  as  for  medium  duty  power  appli¬ 
cations.  In  controls  —  it's  Centralab  all  the  way  .  .  . 
for  Centralab  introduced  Carbon  controls  to  the  elec¬ 
tronic  industry  25  years  ago!  New  Model  2  Radiohms 
are  America's  most  modern  controls  for  TV-AM-FM. 
Centralab  Model  1  Radiohm  is  the  outstanding  truly 
miniatureunit — thestandard  of  the  hearing  aid  industry. 


Medium  Duty  Power  Switch  for  R.F.  or  7)^  amp.  110-113  V.  appli¬ 
cation.  1,  2  or  3  poles  ...  18  contact  sections  ...  up  to  20  sections 
per  shaft.  Grntacts,  collector  rings  coin  silver  mounted  on  Grade  L3 
Steatite.  Cat.  No.  722. 


o 


Centratab  Triode  Couplates  save  space  and  weight.  They  actually 
replace  )  components  normally  used  in  audio  circuits.  Triode  Cou¬ 
plates  are  complete  assemblies  of  3  capacitors  and  2  resiston  bonded 
to  a  dielectric  ceramic  plate.  Available  in  a  variety  of  resistor  and 
capacitor  values.  Bulletin  No.  42-6  in  coupon  below. 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  costs, 
particularly  in  TV  vertical  integrator  networks.  One  type  consists 
of  4  resistors  and  4  capacitors  brought  out  to  3  leads  .  .  .  reducing 
the  formerly  required  16  soldered  connection  to  only  3!  There's  a 
big  saving  in  the  number  of  parts  handled,  too!  Bulletin  No.  42-22. 


Ceramic  Disc  Hi-Kap  Capacitors  hold  thick¬ 
ness  to  a  minimum.  Make  possible  very  high 
capacity  in  extremely  small  size.  Use  in  HF 
bypass  and  coupling.  Bulletin  No.  42-4R 


Tubular  Ceramic  Capacitors  —  Type  TCZ  show  no  ca¬ 
pacitance  change  over  wide  range  m  temperature.  Type 
TCN  have  special  ceramic  b<xly  to  vary  capacitatKe 
according  to  temperature.  Bulletin  No.  42-18. 


Min-Kaps  are  very  tiny  capaci¬ 
tors  used  where  space  is  at  an 
extreme  premium.  Ask  for  Bul¬ 
letin  No.  42-24. 


Cen^al^ 

DhrisioR  ol  6L0BE*UNI0N  INC  *  Miiwankue 

—  —  —  —  TIAt  OUT  COUPON  —  —  — 

for  th*  BulUfint  you  wont 

CiNTIAUB 

Division  of  Oiabo>Union  inc. 

PI4  East  Koofo  Avonuo,  Miiwoukoo,  Wisconsin 

Yes  —  I  would  like  to  have  the  CRL  bulletins,  checked  below,  for  my 
technical  library! 

□  973  □  42-6  □  42-22  □  42-102  □  42-4R  □  42-18 

□  42-24  □  722  □  42-83  □  42-X9 


New  high  quality  Model  2  Ra- 
diohms  are  designed  for  lower 
noise  level,  longer  life.  Bulletin 
No.  42-83. 


Model  "1"  Radiohm  control  — 
Vio  watt  —  plain  or  switch  type. 
No  larger  than  a  dime.  For  minia¬ 
ture  use.  Bulletin  No.  42-19- 


for  all  Electronic  Gear 

New  York  City,  Grand  Central  Palace.  March  19-22 


City. 


State. 


THE  MUSHROOM-LIKE  OBJECT  dhtdh 
Sthw  is  the  ctmpUltJ  ssstsmUy  sj  ibt  rmsHt 
niamt  taatnl  shaft  ataJe  hy  P.  R.  Mallary  & 
Ca.,  lac.,  Indianapolis,  Ind.,  (actaal  sixa).  Phota 
helaw  it  shaws  the  plastic  part  attached  hy  a  stak 
ing  aperathn.  This  staking  is  shown  in  detail 
in  photo  of  part  enlarged  7  times,  at  right. 
Photo  at  bottom  shows  control  shaft  after  machin 
ing  and  before  staking.  Shaft  is  made  from  Revere 
Alloy  247 ...  ii"  roand  free  catting  brass  rod. 


BY  SWITCHING  TO  REVERE  FRQ  CUTTING 
BRASS  ROD  P.  R.  MAUORY  ft  CO.,  INC., 


Staking  operation  on  radio  volunte  control  shaft 
performed  without  fracture . . .  annealing  operation 
eliminated. 

The  solution  to  the  Mallory  Company’s  problem  was 
not  as  easy  as  it  might  appear.  It  was  not  simply  a  case 
of  Revere  Technical  Advisory  Service  recommending 
round,  free  cutting  brass  rod.  That  rod  had  to 
possess  the  machinability  to  match  Mallory’s  existing 
production  machine  set-up  and  at  the  same  time  be 
sufficiently  workable  so  that  annealing,  prior  to  staking, 
could  be  eliminated;  and  that  staking  be  accomplished 
without  fracturing  the  metal. 

After  consulting  with  the  Mallory  Engineers,  and 
discussing  the  tests  which  Mallory  would  subsequently 
conduct.  Revere  recommended  a  round,  balf  hard 
riveting  and  turning  rod  mixture  247.  Working  tests 
.made  by  Mallory  showed  this  rod  to  possess  all  the 
necessary  requirements. 

As  a  result  of  those  tests,  P.  R.  Mallory  &  Company 


is  now  using  this  Revere  free  cutting  brass  rod  to  its 
complete  satisfaction  for  the  radio  volume  control 
shafts  it  manufactures.  Not  just  any  y\“  brass  rod,  but 
the  right  rod  made  it  possible  for  them  to  save  on 
2  counts. 

Perhaps  Revere  has  a  brass,  a  copper  or  some  special 
alloy  to  help  you  in  the  development  or  improvement  of 
your  product ...  in  cutting  your  production  costs.  So 
why  not  tell  Revere  your  metal  problems?  Call  the 
Revere  Sales  Office  nearest  you  today. 


COPPER  AND  BR^S  INCORPORATED 

Ktvtrw  m  1901 

230  Pifk  Avenye,  New  York  17,  N.  Y. 

Mills:  Bsltim^re,  Md.;  Chics fo  snd  Clintm,  III.;  Detroit,  Mich.:  Los  Angeles 
snd  Kivetiide,  Cslf.:  Sew  Bedford,  Msss.;  Rome.  N.  Y.-~ 

Ssles  Ojffices  in  Prmcipsl  Cities,  Distrihntors  Everywh^e. 

SH  "MEH  THE  ftESS**  ON  NEC  THEVISION  EVERY  SUNDAY 
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SPECTRUM 

ANALYZER 


Polarod's  Model  LSA  Spectrum  Analyzer  is  the  result  of  years  of 
research  and  development.  It  provides  a  simple  and  direct  means 
of  rapid  and  accurate  measurement  and  spectral  display  of  an 
r.f.  signal. 


Outstanding  Features: 

•  Continuous  tuning. 

,  One  tuning  control. 

•  5  KC  resolution  at  oil  frequencies. 

o  250  KC  to  25  MCS  display  at  all  fre¬ 
quencies 

•  Tuning  dial  frequency  accuracy  1  per¬ 

cent. 

,  No  Klystron  modes  to  set. 

^  Broodband  attenuators  supplied  with 
equipment  obove  1000  MCS. 

Where  Used: 

Polorad's  AAodel  LSA  Spectrum  Anolyzer 
is  a  laboratory  instrument  used  to  provide 
0  visuol  indication  of  the  frequency  of 
distribution  of  energy  in  on  r.f.  signal  in 
the  range  10  to  16,520  MCS. 

Other  uses  are: 

1.  Observe  and  measure  sidebands  as¬ 
sociated  with  amplitude  and  frequency 
modulated  signals 

2.  Determine  the  presence  and  accurately 


o  Frequency  marker  for  measuring  fre¬ 
quency  differences  0-25  MCS. 

u  Only  three  tuning  units  required  to 
cover  entire  range. 

I,  Microwave  components  used  latest  de¬ 
sign  non-contacting  shorts  for  long 
mechanical  life. 

<  Maximum  frequency  coverage  per  dol¬ 
lar  invested. 

I  5  inch  CRT  display. 


measure  the  frequency  of  radio  ond/or 
rodar  signols. 

3.  Check  the  spectrum  of  magnetron  os¬ 
cillators. 

4.  Measures  noise  spectra. 

5.  Check  and  observe  tracking  of  r.f.  com¬ 
ponents  of  a  radar  system. 

\  Check  two  r.f.  signols  differing  by  a 
small  frequency  separation. 


See  it  at  Booth  5-7  at  the  IRE  Show 
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DESlGNEDi 

FOR 


SERVICE 


•k  A  dependable  control  or 
resistor  costs  but  a  few  cents. 
But  an  uncertain  control  or 
resistor  that  fails  out  in  the 
field  con  cost  you  thousands 
of  dollars  by  way  of  impaired 
reputation. 

The  fact  that  Clorostat  controls 
and  resistors  are  used  in  the 
majority  of  today's  TV,  radio 
ond  electronic  assemblies, 
speaks  for  itself.  Clorostat  not 
only  supplies  such  initial 
equipment  but  also  the  service 
replacements  for  the  further 
protection  of  the  manufac¬ 
turer's  good  name  and  good 
will. 

Designed  for  Service/  That's 
precisely  what  you  are 
demanding  and  getting,  when 
you  simply  specify  CLARO- 
STAT  for  controls  and  resistors. 


Tli«  f  Mfh— t  wir«-w««fid  ^ow»f  r*«itter« 
in  w  lo^oy  —  Of  wohiiif  wid  Stond***. 


Dwal  controU  wMi  tNifl# 

tkoft  f  with  4¥«I  cowcutfk  tlioft. 


C«nltont*imp«dof»c*  l«  ond  f^r 

drtt«rtiofil«tt  volwf  control  of  toond 
•yttomt. 


FI»9Hn  bollosH  ond  Iino-volto90  rofwlo- 
tort  for  tmoofhor  tot  oporotion  ond 
protoction. 


Wiro-woond  potontiomotort  with  thot 
volvoty-tmooth  mochonkol  ond  oloctrkol 
pf  ition. 

Fowor  rhoottott  "bvilt  lUio  o  botflothip" 
for  doptndobU  control  fonctiont. 


clarOstat 
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^  Avenue 
Island,  N.  Y* 


131-05 

flushing, 


^  H,e  ,nanufa<^  ‘ 

r.^lete  facilities: 


C.p«i».M«»l“"“‘''» 
CoilWind'"R 

MeulSumpwg 
.  Tool  and  Die  M»W.ng 


A 


RELIABLE  SOURCE 
OF  SUPPLY  for 
DEPENDABLE  RESISTORS 


1  -  watt 


V^-watt 


2-watts 


or  OVER  ao  YEARS 
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.  .  .  FIXED  RESISTORS 
VARIABLE  RESISTORS  .  .  .  IRON  CORES  .  .  . 
^^^^CERAMAG®  CORES  .  .  .  LINE,  SLIDE 
AND  ROTARY  SWITCHES  .  .  . 
CARBON  VOLTAGE  REGULATOR 
DISCS...  MOLDED  COIL  FORMS 
.  .  GA  “GIMMICK"  CAPACITORS,  ETC. 


Bl^ctronic  Components  Division 

STACKPOLE  CARBON  COMPANY 

S  T. 

MARYS, 

PA. 

Ever  stop  to  think  of  the  precision  required  to  engineer  an 
elearon  tube  to  the  complex  requirements  of  modern  circuits? 
Probably  you  have.  Maybe  you  have  even  thought  that  it  must  be 
quite  a  job  to  mass-produce  so  exacting  a  unit— and  by  the  millions, 
too!  Frankly,  it  is— quite  a  job. 

The  modern  electron  tube,  with  its  miniature  proportions,  tiny 
parts  and  microscopic  tolerances,  is  an  unbelievably  critical  device. 
F.ven  the  most  minute  variations  in  the  tube  assembly  are  sufficient 
to  seriously  alter  performance  characteristics. 

Therefore,  the  degree  to  which  those  variations  are  held  in  check 
by  the  tube  manufacturer  determines  the  uniformity  of  their  product 
—a  factor  of  vital  importance  to  set  and  equipment  builders. 

On  the  Jollou'ing  pages  are  shown  some  of  the  tests  and  inspec¬ 
tions  that  hold  Tung-Sol  tubes  to  quality  standards  unsurpassed 
in  the  electronic  industry. 

Tung-Sol  tests  and  inspections  are  based  on  the  most  modern 
statistical  quality  control  methods.  The  more  rigid  the  performance 
specifications  of  a  tube,  the  more  detailed  and  exacting  are  the  tests 
— and  always  in  ample  volume  to  make  uniformity  of  performance 
a  minimum  calculated  risk.  New  methods  of  maintaining  ultimate 
precision  are  continually  being  devised  so  that  TuNG-SoL  tubes  may 
be  always  abreast  of  industry  demands. 


BUILT  FOR  MAXIMUM  UNIFORMITY 


Naturally  quality  is  not  “tested-in”— it  is  built-in.  However,  the 
guarantee  of  built-in  quality  is  unlimited  testing. 

Manufacturing  Tests— These  begin  with  raw  materials,  which 
are  tested  chemically  and  mechanically. 

Hardly  a  single  step  of  the  manufacturing  process  is  without  some 
mechanical  or  visual  test  and  inspection.  There  are  literally  more 
testing  instruments  than  there  are  employees. 

Parts  such  as  plates  and  sleeves  are  compared  and  graded  so  that 
tubes  of  any  one  type  will  have  the  most  uniform  performance 
characteristics  possible. 

Quality  Control  Tests— Concurrently  with  manufacture,  the 
Quality  Control  Department  separately  tests  actuarily-determined 
sample  lots  of  tubes— both  in  work  and  completed. 

Quality  Control  is  completely  independent  oj  manufacturing.  It 
has  the  power  to  reject  tubes  that  do  not  meet  TuNG-SoL  stand¬ 
ards  or  the  specifications  of  a  customer. 

The  findings  of  Quality  Control,  collated  by  striking  new  proce¬ 
dures.  reflect  within  minutes  the  exact  quality  standards  being  main¬ 
tained  on  any  production  line.  Where  sub-standard  work  begins  to 
show.  Quality  Control  flashes  an  instantaneous  “stop.” 

Only  those  lines  maintaining  Tung-Sol’s  high  level  of  precision, 
can  continue  to  produce  tubes  for  Tung-Sol  customers— and  only 
after  they  are  certified  by  Quality  Control  can  Tung-Sol  tubes  be 
shipped. 

Thus,  by  the  highest  standards  of  manufacturing,  Tung-Sol 
guarantees  to  deliver  to  its  customers  the  fullest  measure  of  service 
and  performance  in  every  TuNG-SoL  tube. 

Tung-Sol  Lamp  Works  Inc.,  Newark  4,  New  Jersey 


—and  ta«t*d  ogoin  fcr 
oth«r  »pacif>catioas.  Than 
raAnad  by  crocking— 


— ond  tastad  dill  ogoin 
bafcra  wm  on  th«  Tung* 
Sol  tubo  ports. 


Ctooning  solvont  is  rigidly 
tostod  for  ocidity  boforo 
it  is  usod. 


Woshod  ports  oro  tostod 
for  chomicol  os  woll  os 
physkol  cloonlinoss,  ond— 


Cos  for  haat*pro€ossing 
ports  is  tested  for  freedom 
from  sulphur— 


Few  dimensiom  ore  coarse 
enough  for  mere  steel-rule 
checking— 


— tested  ogoin  for  free¬ 
dom  from  the  slightest  trace 
of  oil  film. 


Cathode  sleeves,  like 
other  critical  ports.  < 
micrometer-checked — 


ill  —since  dimensionol  uni- 

re  formity  is  vital  to  electrico  I 

performonce. 


elongation  specifications 
of  w^  ore  minutely  tested 
on  this  rock. 


Checking  the  “bend  value** 
of  wire  is  highly  importont 
for  uniformity. 


— and  measures  thickness 
of  grid-wires  down  to 
.0001*— 


— and  checks  microscopic 
uniformity  of  plate  details. 


The  tool-moker's 
scope  mokes  hoi 
holes  look  like 


Weight  of  flloment  wire  is 
tested  on  a  precision  bol- 
once  reading  to  .05  MG. 


Chemical  onolysis  checks 
cathode  sleeves  ogoinst 
ony  possible  impurity. 


Carbonised  nickel  plates 
are  chemically  onolyzed 
for  purity  and  uniformity. 


Ouontitative  onolysis  tests 
composition  of  shields, 
sleeves,  metal  ports. 


Cooting  baked  on  fllo¬ 
ment  wire  is  constontly 
miked  for  uniform  thkk- 


Cathode  cooting,  too.  is 
production -line  checked 
for  size— 


—ond  for  weight.  Toler- 
onces  on  this  critical  port 
ore  os  close  os  .4  MG- 


Finished  cathodes  for  some 
tubes  ore  micrometer* 
graded  for  uniformity. 


Completed  flioments  ore 
olwoys  checked  before 
going  into  production. 


A  grid  is  projected  giont- 
size  for  inspection. 


Mony  grid  dimensions 
checked  to  .0001*. 


Tube  envelopes  ore  criti- 
colly  inspected  for  settling 
defects— as  well  as  occu- 
rocy  of  bronding. 


Newly-formed  stems  on 
cold-plug  checked  foi 
gloss  strains. 


K  takes  a  microscope  to 
inspect  the  seal  of  lead 
wires  in  many  stems— 


—ond  o  poloroscope  to 
check  the  strain  o  stem 
develops  in  cooling. 


A  stem  is  checked  for  pin 
length  with  o  diol  microm¬ 
eter. 


Every  stem  is  light-in¬ 
spected  after  lead  wires 
ore  cut  ond  formed. 


Tube  envelopes  ore  not 
only  inspected  but  groded 
by  eioct  size. 


Poloroscope  examination 
of  tube  envelopes  checks 
correct  strain  pottem. 


Inspection  under  mognifl- 
cotion  guards  ogoinst  mi¬ 
nutest  defects. 


Precision  balonce  checks 
findings  of  presision  mi- 


Compieted  mounts  ore  lit- 
eroily  probed  during  in- 


— ond  ore  tested  for 
shorts  before  sealin9  in 
envelopes. 


L# 

most  checks  require  mi¬ 
crometers  reoding  to  the 
thousondth-inch  or  finer. 

The  comporotor  tests  thou¬ 
sondth-inch  occurocy  in 
mico  specificotions— 

m 

( 


High-voltoge  (mp  to 
7500V)  te*ti  ne<w-teal*d 


Progrottivt  tost >  chock 
ovory  oioctricol  chofocter* 
iltic  such  os  ovor-oll 


—grid  capacity  and  othor 
moasuroblos,  ofton  to  vory 
Cioso  tolorancos. 


bruto  tost  of  ruggod- 
iss;  cold  tubos  plungod 
boiling  wator 


Othor  oporators  chock  nti* 
crophonics,  tost  for  hum 


choroctoristics,  disclosos 
latont  dofocts. 


spociol  tost  sots  check  8 
>r  moro  choroctoristics  in 
iwift  soquonce. 


Eriticol  inspoctors  chock 
»  alignmont  of  filo- 


-ovor>oll  hoight  must  bo 
vform  for  ovory  typo  cf 


— ond  angular  alignmont 
of  boso  must  provo  occu* 
roto,  boforo — 


Torquo  tost  instrumonts 
chock  Armrsoss  of  top  cop 
ossombly— 


Proparing  for  o  gruoling 
torquo  tost,  tubos  aro 
sookod  18  hours  tn  hot 


— ossombly-lino's  product 
tho  mostor  signol  boord 
flashos  "Stop." 


tion,  aro  rechockod- 


Now  starts  tho  SOO-hour 
Lifo  Tost,  appliod  to  ovory 
typo  of  tubo. 


Can  tubos  stand  cottmu* 
Ous  turning  on-and-offt 
This  tost  tolls. 


During  tho  lifo  Tost,  tubos 
oro  romovod  poriodicaliy 
and  tostod  for  change— 


— they  oro  physically  in- 
spoctod  and  tostod  all 
ovor  again. 


Plottod  curves  summarizo 
tho  oxhaustivo  Lifo  Tost 
findings. 


1 2  oioctricol  choroctoristics. 
after  which— 


Eloborato  instruments— in* 
eluding  oscilloscope— tost 
design  characteristics— 


— vrhilo  others  chock  filo* 
mont  current  and  hooter* 
cothodo  leakage. 


Grid-omission  is  tostod— 
especially  in  mobilo*sot 
tubes. 


A  rapocitonco  bridge  mea¬ 
sures  direct  intor-oloctrodo 
eopocitios. 


Tho  famous  vibration  tost, 
important  for  mobilo-sot 
tubes. 


Finally,  right  boforo  ship¬ 
ment  tubos  ore  ogoin 
tested  for  shorts  oftor  a 
drop  tost. 


TUNG-SOL  LAMP  WORKS  INC.,  Newark  4,  N.  J. 


Denver  •  Detroit  •  Los  Angeles  •  Newark 
•  Also  All-Gloss  Sealed  Beam  Lamps  and  Signal  Flashers 

MARCH,  195) 


Sales  Offices:  Atlanta 
Television  Tubes  • 


Chicago 
Radio  Tubes 


Dallas  • 
Dial  Lamps 
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HERE’S  VACUUM  PERFORMANCE! 


In  vacuum  processing  performance  counts  —  and  no 
pump  can  give  you  better  performance  than  a  Kinney 
Vacuum  Pump.  High  pumping  speeds,  efficient  use 
of  power,  extremely  low  ultimate  preuures,  and 
dependability  that's  unsurpassed  —  these  are  the 
reasons  why  you'll  find  Kinney  Vacuum  Pumps  in 
such  a  large  percentage  of  all  vacuum  processes. 
Kinney  Pumps  help  to  create  the  low  absolute  pres¬ 
sures  needed  to  produce  light  bulbs,  electronic  tubes, 
vitamin  concentrates,  penicillin,  malleable  titanium, 
dehydrated  foods,  costume  jewelry,  and  Kores  of 
other  up-to-the-minute  products.  Whether  your  prob¬ 
lem  involves  laboratory,  pilot  plant,  or  full  scale 


production,  it  will  pay  you  to  get  Kinney  Vacuum 
Pumps.  Kinney  engineers  will  gladly  show  you  per¬ 
formance  records  of  Kinney  Pumps  on  jobs  like  your 
own.  Send  coupon  for  complete  details  todayl 
KINNEY  AAANUFAaURING  COMPANY,  Boston  30, 
AAass.  Representatives  in  New  York,  Chicago,  Cleve¬ 
land,  Houston,  New  Orleans,  Philadelphia,  Los 
Angeles,  San  Francixo,  Seattle. 

rOlUON  RiNISINTATIVISi  GM«ral  EngitiMring  Ce.  (*ad- 
cHff*)  Ud.,  Statien  Werkt,  l«ry  Road,  RodcIHto,  Loncaihira, 
England  .  .  .  Horrodu,  Roxburgh  Pty.,  lid.,  AAotboumo,  C.  t. 
Auitrolio  .  .  .  W.  S.  Thoxrot  &  Taylor  Pty.,  Ud.,  Johonnotburg, 
Unioa  of  South  Africa  . .  ,  Novoloctric,  ltd.,  Zurich,  Switzorlond 
.  .  .  C.I.R.E.,  Piozxo  Covour  25,  Romo,  Italy. 


TODAY 

3MS  WASHINGTON  ST.,  lOSTON  30,  MASS. 

Gentlemen: 

Please  send  illustrated  Bulletin  V45.  We  are  interested  in: 

I  I  Vacuum  distillation 

I  I  Vacuum  matallurgy 
r~|  VcKUum  dohydrotion 

Company . . 

State _ _ _ 


I  I  Vacuum  axhausting 
[~~|  VcMuum  cooting 
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a  core  mode  of  CARBONYL  IRON 
POWDER  moons  compact  size 
and  efficient  performance.....” 


“Permeability  plus  stability — these  two  qualities  ^  injH 

determine  the  ability  of  a  radio  receiving  set 
to  select  and  hold  dear  reception  on  a  particular 

wave  band.  In  household,  portable  and  automotive  ^||| 

receivers,  compact  size  and  weight  reduction  also  become  “ 

important  factors . In  the  making  of  both  RF  and 

IF  coils  we  have  come  to  rely  upon  cores  made  of  Carbonyl  Iron  Powders. 

We  can  trust  their  uniform  quality  and  uniform  crystal  structure 

to  hold  the  permeability  within  plus  or  minus  1%  over  a  pericxJ  of  years.” 


THE  F.  We  SICKLES  COMPANY 

CHICOPEE,  MASSACHUSETTS 


fying  to  us  ...  It  is  also  important 
evidence  for  the  consideration  of  any 
receiver  or  equipment  manufacturer. 
Let  us  send  you  the  book  described 
at  the  right.  It  will  cost  you  nodiing 
to  get  the  facts  .  .  .  Ask  your  core 
maker,  your  coil  winder,  your  indus¬ 
trial  designer,  how  G  A  &  F  Carbonyl 
Iron  Powders  can  improve  the  perfor¬ 
mance  or  reduce  the  size  of  the  equip¬ 
ment  you  make.  The  possible  gains 
and  savings  are  far  greater  than  here 
indicated. 


FOUNDED  IN  1921— under  the  name 
of  Radio  Development  Co.,— the  F.W. 
Sickles  Company  are  today  the  world's 
largest  makers  of  radio  coils.  Several 
hundred  different  models  of  RF  and 
IF  coils— made  by  this  firm— are  now 
in  daily  use  by  manufacturers  of  elec¬ 
tronic  equipment,  as  well  as  by  ama¬ 
teurs,  experimenters,  radio  service 
men  and  government  agencies,  both 
here  and  abroad. 

The  Sickles  endorsement  of  Car¬ 
bonyl  Iron  Powders  is  extremely  grati- 


G  A&F  Carbonyl 
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DIVISION  OF 


GENERAL  DYESTUFF  CORPORATION 

435  HUDSON  STRE5T  •  NEW  YORK  14,  NEW  YORK 


4|on  Powders .. . 
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‘  Prccition  tuning  units— mad*  by  Thn  F.  W.  Sicklnt 

■  Cnmpany— for  broadcast  radio  rocoivors 


THIS  FREE  BOOK  — fully  illustrated,  with 
performance  charts  and  application  data  — 
will  help  any  radio  engineer  or  electronics 
manufacturer  to  step  up  quality,  while  saving 
real  money.  Kindly  address  your  request 
to  Department  34. 


A  RAULAND  EXCLUSIVE! 


Rauland's  new  Electron  Gun  oiTers  two  production  line 
advantages  which  TV  engineers  have  welcomed— advan¬ 
tages  that  help  shave  pennies  off  production  costs  and 
save  minutes  on  production  lines. 

The  superior  design  of  Rauland’s  new  Tilted  Offset  Gun 
eliminates  one  Ion  Trap_Magnet,  cutting  use  of  rare  mag¬ 
net  alloy  50%.  Yet,  it  gives  better  results— bending  the 
electron  beam  only  once  and  assuring  maximum  sharp¬ 
ness  of  focus. 

Even  more  important  is  the  exclusive  Indicator  Ion  Trap 
which  this  gun  features.  In  a  matter  of  seconds— without 
even  seeing  the  front  of  the  picture  tube— the  single  Ion 
Trap  magnet  is  adjusted  with  absolute  accuracy. 

The  magnet  is  simply  moved  until  a  vivid  green  glow 
on  the  anode  tube  is  reduced  to  minimum.  There  is  no 
need  whatever  for  any  equipment— any  skill— any  trained 
judgment.  Actually,  adjustment  is  made  faster  than  test 
equipment  could  be  attached. 

To  get  the  benefits  that  only  Rauland  offers,  specify 
Rauland  tubes  with  these  exclusive  advantages.  For  fur¬ 
ther  information,  write  to  .  .  . 


RAULAND 

The  first  to  introduco  commordolly 
thoso  popular  feoturos: 

Tilted  Offset  Gun 
Indicator  Ion  Trap 
Luxide  (Black)  Screen 
Reflection-Proof  Screen 
Aluminized  Tube 
Visit  us  in  Booth  334  —  IRE  Show 


THE  RAULAND  CORPORATION 

7^eJt-^ejc±jixrn^  “Tkjixrujjk^ 
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IMPEDANCE 

MEASUREMENTS 


rcdcral  Tclcconununicatiojj  Cuborutorics,  ttic. 


$2,49S.OO. 


Writ*  for  FTL*30A  and  FTL>42A  brochurtt. 


500  Washington  Avwiu* 
Nutl*y  10,  New  J«rs*y 
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VOLTAGE  REGULATORS 


TYPE  EM  (Electromechanical) 

Features  zero  waveform  distortion, 
high  efficiency,  insensitivity  to  mag¬ 
nitude  and  power  factor  of  load,  no 
critical  adjustments.  Has  no  effect  on 
system  power  factor. 


TYPE  IE  (Instantaneous  Electronic) 

Completely  electronic,  instantaneous 
in  action,  with  no  moving  ports.  Out¬ 
put  voltage  held  to  ±  .1%  for  line 
variations;  to  ±:  .15%  for  load 
changes. 
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IM  THE  LABORATORY, 

where  constant  voltage  is  a 
necessity  for  product  develop¬ 
ment  and  analysis,  STABILINE 
voltage  regulators  assure  maxi¬ 
mum  performance  of  electrical 
instruments. 


TESTING  requires  constant 
voltage  to  assume  that  products 
manufactured  for  specific  appli¬ 
cations  will  perform  as  rated. 
STABILINE  voltage  regulators 
guarantee  exacting  test  results. 


PRODUCTION  is  on  the  in¬ 
crease,  equipment  is  working 
overtime.  STABILINE  voltage 
regulators  are  required  to  get 
the  maximum  from  operating 
equipment,  to  give  full  life  to 
motors  and  lighting,  to  lengthen 
tool  life,  and  to  cut  maintenance 
and  replacement  costs. 


MAINTAIN  CONSTANT  VOLTAOB 

. . .  regardless  of  line  or  load  changes' 


STABILINE  Automatic  Voltage  Regulators  deliver  a  constant  output  voltage  regardless  of  variations  in  input 
voltage  or  load  current.  This  control  is  vital  to  laboratories,  production,  testing  and  inspection  —  all  departments 
where  precision  performance  is  demanded.  Two  basic  types  of  STABILINES  are  available.  Type  IE  (Instantaneous 
Electronic)  is  completely  electronic,  instantaneous  in  action,  with  no  moving  parts.  Waveform  distortion  does 
not  exceed  3%.  Output  voltage  is  held  to  within  ±0.1  of  1%  for  wide  line  variations;  to  within  ±0.1 5  ofl% 
for  any  load  current  change  or  power  factor  change  from  lagging  .5  to  leading  .9.  Type  EM  (Electromechani¬ 
cal)  consists  of  an  electronic  defedor  circuit  controlling  a  motor-driven  POWER5TAT  variable  transformer  which 
feeds  a  buck-boost  auxiliary  transformer.  Inherent  characteristics  include  zero  waveform  distortion,  insensitivity 
to  magnitude  and  power  factor  of  load,  adjustable  output  voltage,  no  effect  on  system  power  factor  and  no 
critical  adjustments.  Both  types  are  offered  in  numerous  models  and  ratings.  There's  a  STABILINE  for  every 
application.  Technical  data  and  bulletins  sent  on  request.  Use  coupon  below. 


m  SUPERIOR  ELECTRIC  cffl 

BRISTOL,  CONHECTICUT 


iHt  sumioe  tuauc  co.,  409  chukch  srun,  awsrot,  comnktkut 

Q  Fleate  seed  m*  tvHtim  $951  ea  StABIUNt  Awtomotic  Vohoga  Regylaton. 

Q  Kmp  ma  ea  year  awifiag  Hit. 

Q  Have  a  SCCO  fiM  tnpiaeer  calf. 

My  Nam» _  _ .  _ _ 

Ceaipaay  Name _ _ _ _ _  _ _ _ 

Cempeny  Addif  _ _ _ _  _  _ _ 

Cify _ Zeaa_ _ State  _ 
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risky 


Ofidst  U.  S.  C*Mt  Gn^  Fk*t4 


business . , . 


^)king  into  uncharted  inlets  or  up  fog- 
shrouded  channels  is  risky  business  at  best, 
but  it’s  been  made  a  lot  less  hazardous  with 
the  new  Edo-designed  Contour  Bottom 
Scanner.  Known  as  the  CBS  and  developed 
for  the  United  States -Navy,  this  electronic 
device  tells  the  skipper  not  only  the  depth 
of  the  water  below  him  but  on  both  sides  — 
gives  him  an  actual  picture  of  the  channel’s 
contour  on  a  cathode  ray  tube,  shows  him 
where  the  deepest  water  is. 

Edo  has  come  to  be  recognized  as  a  leader 
in  the  development  of  depth-finding  equip¬ 
ment,  such  as  the  CBS,  with  which  to  find  out 
more  easily  and  clearly  what’s  below.  Edo- 
developed  sonar  devices  have  already  made 
possible  new  accuracy  in  under-water  detec¬ 
tion  techniques  of  vital  importance  to  our 
Nation’s  defense. 


OUR  TWENTY  SIXTH  YEAR 
The  Edo  Corporation  has  been  engaged  in  design 
and  manufacturing  work  for  the  past  quarter  of  a 
century.  The  company  is  eminently  staffed  to  under¬ 
take  research  and  development  of  electronic  equip¬ 
ment  and  has  a  plant  adequately  equipped  to  under¬ 
take  quantity  manufacture  of  intricate  electronic 
devices. 

The  company’s  extensive  background  in  the 
marine  and  aviation  fields  makes  it  particularly 
well  qualified  to  design  and  manufacture  electronic 
devices  for  use  in  aircraft  or  on  board  ship,  where 
features  of  compaaness  and  rugged  design  are  so 
necessary. 

You'll  be  interested  in  our  booklet  describing 
Edo’s  first  quarter  of  a  century  of  progress.  Write 
to  Department  M-3,  Edo  Corporation,  College 
Point,  L.  I.,  N.  Y.  for  your  copy  today. 


EDO  CORPORATION  •  COLLEGE  POINT,  N.  Y. 
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G-610  TRIAXIAL 


hUMANctif 


fOif  . 

high  FIDlinY 

The  Jensen  G-610  u  designed  to  achieve  the  highest  possible 
quality  of  sound  reproduction,  and  yet  be  a  compact  unitary  assembly. 
This  3-channel  system  in  one  package  has  the  widest  frequency  range 
and  the  lowest  dutortion  available  today.  Typical  of  the  advanced  know* 
how  in  acoustics  represented  here  are  such  features  as  very  low  crossover 
plus  compactness,  due  to  articulation  of  mid-channel  horn  widi  low- 
frequency  diaphragm  . . .  the  unique  precision  compression  driver  unit 
.  .  .  built-in  ruggedness  and  reliability  combined  with  predsion  con¬ 
struction  throughout.  Write  for  data  sheet  160. 


emen 

oivisiOM  or  THi  MUTfi.coMraNr 


MANUrACTUMNO 

COMPANY 


6601  SOUTH  lARAMIE  AVENUE  •  CHICAGO  3S,  IlllNOIS 
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Facilities  For  Defense 

JFD  . . .  one  of  the  world's  largest  producers  of  television 
antennas  and  accessories  .  .  .  invites  ordefs  for  prime 
and  sub-contract  work.  Our  Facilities  For  Defense 
have  been  used,  in  the  past,  by  such  industry  leaders 
as  RCA,  PHILCO,  ADMIRAL,  PILOT,  MOTOROLA,  BENDIX, 
STROMBERG-CARLSON  and  many  others.  Personnel  and 
production  machinery  are  geared  to  the  standard  of 
quality  and  mass  production  that  meets  your  "dead¬ 
lines"  and  lowers  your  costs. 


.  j  ' 

•  -  f  l'  > 


Modern  Tool  orvd  Mochine  Shop 

J..- 

H>gh  Speed  Production 


Long  Line  Assembly 


Can  we  serve 


Monufacturing  "Elbow  Roon 


Wt  win  b* 
exhibitimg  af 
tin  IJtl.  Show. 


Booth  No.  215. 


For  experience,  know-how,  dependability 
and  financial  responsibility— you  can  count 
on  JFD's  Facilities  For  Defense.  Phone, 
wire  or  write  direct  to  Mr.  Albert  Finkel, 
Vice-President. 


DIVISION  OF  CONTRACT  OPERATIONS 


MANUFACTURING  CO.,  fiie. 

•  14SC  16th  AVINUf,  SROOKIYN  4,  N.  V. 
riRST  te  Tolovltlom  Amtotuni  mmd  Acwuariaf 
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to  control  high  frequencies 

USE  LOW-CAPACITANCE  RELAYS... 


For  smooth,  chotter-froa  control  of  microwave 
circuits  •  •  •  switch  them  with  Automatic  Electric  relays.  Auto¬ 
matic  Electric  made  its  first  low-capaciunce  relay  more  than  ten 
years  ago,  and  today  offers  two  types,  each  providing  exceptionally 
low  capaciance  between  conua  springs,  and  between  springs 
and  ground  (frame,  mounting,  etc.) 

In  addition  to  these  low-capacitance  charaaeristics.  Automatic 
Electric  relays  provide  the  dependability  of  "twin”  contacts  and  the 
small  size  you  need  for  compact  mounting.  The  Qass  "C"  relay 
(background  above)  is  especially  suitable  for  strip  mounting;  it  is 
only  0.687'  wide  and  2H'  high  and  is  over-all  length.  The 

Qass  "S"  relay  (two  views  in  foreground)  is  l'  wide,  IH'  high  and 
1^9^'  long,  over-all.  Operating  mechanisms  are  basically  standard 
Automatic  Electric  designs,  thus  assuring  the  high  operating 
efficiency  for  which  Automatic  Electric  controls  are  famous. 

To  receive  complete  information,  simply  let  us  know  your  specific 
needs.  Address  AUTOMATIC  ELECTRIC  SALES  CORPORA¬ 
TION,  Chicago  7,  Ill.  In  Caruda:  Automatic  Electric  (Canada) 
Ltd.,  Toronto.  Offuts  in  Principal  Cities. 


RELAYS 


SWITCHES 


OTHER  AUTOMATIC  ELECTRIC 
TELEPHONE-TYPE  CONTROLS 


Switchvs 


Turn  Kays 


Lever  Keys 


Efficient,  dependable  Automatic  Electric  con¬ 
trols  are  available  also  for  many  other  uses. 
Lever,  turn  and  push-type  keys;  telephone- 
type  dials;  stepping  switches;  lamp  jacks  and 
caps— as  well  as  a  complete  range  of  tele¬ 
phone-type  relays  carrying  the  Automatic 
Electric  name— are  now  in  service  in  hundreds 
of  industrial  applications. 


CHICAGO 
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The  REAC  Computer  le  a  prodtxt 
of  Reevea  Inatrument  Corpceation 


meets  sritieal  requirements  of 

REAC  COMPiTCRS 


Brown  converters  are  precision,  vibra* 
tor-tyi>e  converters  for  use  with  any 
system  requiring  the  conversion  of  low 
power  direct  voltage  signals  of  the  order  of 
100  microvolts  to  60  or  400  cycle  alter¬ 
nating  voltages.  Typical  of  ito  host  of 
applications  is  in  the  REAC  Computer, 
pr^uced  by  the  Reeves  Instrument  Corp. 
of  New  York.  Here,  it  meets  the  require¬ 
ments  for  a  converter  with  extremely 
stable  contact  characteristics.  In  the  system 
shown,  the  converter  alternately  connects 
an  a-c  amplifier  to  ground  and  to  the  d-c 
amplifier.  Any  unbalance  voltage  existing 
at  the  input  is  chopped  into  a  60-cycle 
square  wave  and  amplified.  The  a-c  output 


is  then  rectified  by  the  same  converter  and 
filtered.  The  resultant  d-c  voltage  is  coupled 
into  the  d-c  computing  amplifier  in  such  a 
way  as  to  change  the  output  voltage  so  as 
to  drive  the  input  voltage  back  to  zero. 
Thus,  a  slight  positive  voltage  at  the  input 
causes  a  drop  in  output  voltage  and  oppo¬ 
sitely  for  a  negative  voltage.  This  combina¬ 
tion  affords  a  system  not  susceptible  to 
drift.  Data  Sheet  10.20-1  gives  complete 
details  on  the  converter.  Write  for  a  copy. 
MnmEAFous-HoNEYWEU.  Regulator  Co., 
4428  Wayne  Ave.,  Phila.  44,  Pa.  Offices 
in  more  than  80  principal  cities  of  the  United 
States,  Canada  and  throughout  the  world. 


1 
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The  Analogue  Computer  has  long  held  a  high  place  in  Arma's  work  in  such 
specialized  fields  as  autonriatic  gun-laying  and  torpedo-data  computing 
for  the  U.S.  Navy.  Its  present  wider  application  to  the  needs  of  the  other 
Services  stems  largely  from  accelerated  post-war  engineering  at  Arma, 
which  resulted  in  miniaturizing  its  components  and  at  the  same  time  making 
them  interchangeable  and  more  accurate. 

By  this  Arma  development,  the  Analogue  Computer  has  reached  a  new 
level  of  importance  as  a  contributing  factor  in  the  high  accuracy  of  Amer¬ 
ican  arms.  It  is  typical  of  many  things  developed  by  Arma  engineers  to  aid 
in  making  America  safe  against  those  who  wish  to  destroy  it. 


JkRMJk  CORPORATION 

114  S4lli  STIIIT,  BIOOKLTN  SS,  N.  T. 

SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 


PRINCIPALPRODUCTS 


CMifMMt  *  lift  Caatf*!  SytHmn  *  SttMlitlof  itviCM  *  AuHawtic  CMrtr*l  SwifchbMrtfi  *  4  Clt<tr«U«  Efvip. 

Ef«<tric«l  *  AirWm*  luff— f Hf  •  WwiftiBiBRl  4  flttfUf  iMtrMMiitt  *  HtchwiicBl  *  S«nr«  PtcIwitBH 
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generalBelectric 


"How  can  I  save/  in  order  to  trim 
the  price  of  this  set  another  $2.50?" 


The  answer,  Mr.  TV-set  Designer,  is  simple:  G.E.’s  6BN6 
gattd-btam  tube.  It  replaces  three  tubes  and  associated 
components,  serving  as  a  combined  limiter,  discriminator, 
and  audio-amplifier. 


6BN6  cost  is  right  in  line  with  other  receiving  types.  You 
get  three  tubes’  performance,  yet  you  pay  for  only  one! 


Ask  for  Bulletin  ET-B28,  which  tells  the  full  story  of  this 
amazing  G-E  economy  tube,  also  charts  its  performance.  Or 
II  you  prcier  lo  aiscuss  me  ooiv  o  in  person, 
an  experienced  G-E  tube  engineer  gladly 
will  call  on  you.  Wire  or  write  Electronics 
Department,  General  Electric  Company, 

Schenectady  5,  New  York. 
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WIDE  BAND 
POCKETSCOPE 


TWIN  TIDE 
POCKHSCOPE 


Combination  filter  and  graph  screens  are  used  for 
better  visibility,  thus  traces  can  be  observed  even 
under  high  ambient  light  condition.  Binding  posts  for 
convenience  of  connections,  with  effective  shield,  are 
used.  S-14-A  has  sensitivity  of  10  mv/inch  with  pass 
band  above  200KC.  S-14-B  has  sensitivity  of  50 
mv/inch  with  pass  band  above  1  megacycle.  S-15-A 
is  similar  to  S-14-A  except  that  it  has  two  independent 
CR  Tubes  for  multi-trace  oscilloscope  work.  Accessories 
such  as  carrying  cases  and  probes  are  available. 


Kl,  WIDE  and  HANDSOME  POCKETSCOPES 

are  characterized  by  small  size,  light  weight,  and  out¬ 
standing  electrical  performance.  All  units  have  fre¬ 
quency  compensated  attenuators  as  well  as  non¬ 
frequency  discriminating  gain  controls.  All  units  have 
both  periodic  and  trigger  sweeps  from  Vi  cycle  to 
50KC  The  amplifiers  are  direct  coupled  thus  frequency 
response  starts  from  0  cycles.  No  peaking  coils  are 
used,  thus,  the  transient  response  is  good.  Full  expan¬ 
sion  of  trace,  both  vertical  and  horizontal,  is  built  in. 


POCKETSCOPES  and  RAKSCOPES  hav*  achiavod  a  rapuhition  for  dependability  and  accuracy.  The  LINEAR 
TIME  BASE  can  be  used  with  the  S-11-A  POCKETSCOPE  or  with  any  other  otcilloscope  to  convert  the 
scope  to  trigger  operation  from  '/i  cycle  per  second. 


VOLTS 
ANOOt  »2 
1000 


VOLTS 
ANODE  el 
.16510  310 


VOLTS 


VOLTS 


CURRENT 


PHILADELPHIA  25  •  PENNSYLVANIA  •  U.  S.  A. 

Manufacturers  of  POCKETSCOPES®  •  RAKSCOPES®  •  PULSESCOPES®  and  RAYONIC  TUBES® 


TO  PORTRAY  THE  AHRIBUTES  OF  THE  PULSE : 
SHAPE,  AMPLITUDE,  DURATION  AND  TIME  DISPLACEMENT 

Video  Amplifier  up  to  11  MC  •  Video  Delay  0.55  ms 
Pulse  Rise  and  Fall  Time  Better  Than  0.07  ms 


S-4-A  SAR 
PULSESCOPE 


Video  Sensitivity  0.5  v  p  to  p/in.  e  S  Sweep  80  qfdes  toSOOkc,  either  trigger  or  repetitive  e  A  Sweep 
1.2  ns  to  12,000  fis  e  R  Delay  3  /is  to  10,000  /is,  directly  calibrated  on  precision  dial  e  R  Pedestal 
or  Sweep  2.4  /is  to  24  /is  e  Internal  Crystal  Markers  10  /is  and  50  /is  e  Size:  9Vt  x  11'A  x  10V4  e 
WeighK  Less  than  32  pounds. 

S-5-A  LAB  ^  ] 

PULSESCOPE  1’  ‘1-. 


Video  Sensitivity  0.1  v  p  to  p/in.  e  Sweep  1.2  /is  to  120,000  /is  with  10  to  1  expansion  • 
either  trigger  or  repetitive  e  Internal  Markers  synchronized  with  sweep  from  0.2  /is  to  50 
Trigger  Generator  and  built>in  precision  amplitude  calibrator  e  Completely  cased  e  Siz|^ 
14Vi  X  17'/z  e  Weight:  Less  than  60  pounds. 


Sii  thisi 
tN8  NEW 

PmSESCOPES 
...at  till 


CABLE  ADDRESS: 
POKETSCOPE,  PHILA 


\ 


\ 


iSame  it  and  you  can  count  //...trees,  cars,  units  you  want.  But  if  you  want  to  count 

people  . . .  and  many  other  units  that  are  up  to  a  real  payoff,  then  build  V>R  Coun- 

difficult  to  count  in  any  other  way  than  ters  into  your  machine  or  product  as  orig* 
with  a  Veeder>Root  HandTaUy...on  which  inal  equipment.  How  to  m  it?  Write  and 
you  simply  press  the  thumb-lever  once  find  out: 
for  each  count. 

veider-root  incorporated 

chanically  and  electrically  in  any  terms  or  HARTFORD  2#  CONNECTICUT 

CreenTiUe,  S.  C.  *  Mooinal,  Canada  •  Dnndec,  Scodand  .  OAce*  and  aRcna  in  principal  dtica 
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Like  Everything  Else,  These  Are  Counted  by 

V 

E 

E 

E 

R- 

ROOT 

iEDClDBQS 

IN  a  nutshell,  here’s  what  General 
Electric  offers  electronic  equipment 
manufacturers: 

Plant  Capacity  to  help  meet  total  esti¬ 
mated  industry  and  mobilization  re¬ 
quirements  of  germanium  diodes  and 
associated  products . . . 

Proved  Design  backed  by  research  that 
is  steadily  increasing  the  use  of  diodes 
in  place  of  vacuum  tubes  in  many 
circuits . . . 


Lower  Costs  than  any  other  diode 
manufacturer  offers  today . . . 

Application  Engineering  Service  that 
will  put  G-E  diode  engineers  to  work  on 
your  circuit  problems  at  your  request... 

We  would  like  to  discuss  your  re¬ 
quirements.  As  a  start,  let  us  send  you 
Bulletin  X57-015  covering  the  specifi¬ 
cations  of  our  diodes.  Write  to  the 
General  Electric  Company,  Section  431, 
Electronics  Park,  Syracuse,  New  York, 


COMPUTE  LINE  OF  GENERAL  ELECTRIC  WELDED  GERMANIUM  DIODES 


GcMril  Firp«M 

TttovisioR 

JAN 

UHF 

QmNs 

TraiKistRrs 

1N48  1N63 

IN64 

IN69 

IN72 

1N73 

SX-4A 

1N3I  IN75 

INS3 

1NA5 

1N70 

IN74 

Z-2 

eo/^&^nce  w _ 


GENERAL 


ELECTRIC 


43 


ELECTRONICS  — Alarch.  1951 


r 


Sectional  view  of 
solid  molded 
resistor,  which 
con  be  built  to 
produce  any  form 
of  resistance  •ro¬ 
tation  curve. 


The  sliding  con¬ 
tact  brush,  shown 
below,  affords 
noiseless  resist¬ 
ance  control.  No 
deterioration  oc¬ 
curs  with  age. 


2-Watt  rating 
based  on  70C 
ambient  temper¬ 
ature  with  large 
safety  factor. 


PERMANENT  CHARACTERISTICS 
are  molded  into  the  solid  resistors 
of  oil  Type  J  Brad  ley  ometers  •  •  . 


For  circuits  requiring  a  top  quolity  adjustable 
resistor  that  is  not  affected  by  moisture,  heat,  cold, 
or  age  . . .  the  Allen-Brodley  Type  J  Brodleyometer 
is  the  ideal  unit. 

The  resistor  element  is  molded  os  a  single  piece. 
Insulation,  terminals,  faceplate,  and  threaded 
bushing  are  molded  together  into  a  solid,  one- 
piece  unit.  There  ore  no  nuts  ...  no  welded  or 
soldered  connections  .  .  .  and  the  shaft,  cover. 


faceplate,  and  other  ferrous  ports  ore  mode  of 
stainless  steel. 

Available  in  single,  dual,  and  triple  unit  con¬ 
struction.  Built-in  line  switch  is  also  available. 

Send  for  dimension  sheet  and  performance 
curves. 

Allen -Bradley  Co. 

110  W.  Greenfield  Ave.  Milwaukee  4,  Wis. 


ALLE^-BR%DLEY 

FIXED  &  AD9USTABIE  RADJP  RESISTORS 


$eld  •xdwBKrply  fo  mofwfoctwrpra 


of  radio  ond  olocfronk  oqwipfnenl 


Bradloyomotdri  or«  avoilobld  with  any  typa 
of  shaft  dxtension  to  fit  your  roquiromonts. 
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Our  hat  is  off 


to  the  Electronic  engineers 


KARP  METAL  PRODUCTS  CO.,  INC. 

21S  63rd  STREET,  SROOKLYN  20,  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 


IngliMcring  is  a  conscrvotiv*  and  modost  pro* 
fotsien,  and  raio  is  th#  occasion  on  which 
oioctronk  onginoors  aro  pvblidy  occlaimod.Yot 
thoso  mon  aro  making  pricoioss  contributions 
to  industrial  progross  and  national  dofonso. 


Sinco  wo  sorvo  a  largo  numbor  of  tho  country's 
rodio  oioctronk  oquipmont  nranufocturors,  wo 
hovo  como  to  know  and  rospoct  thoir  onginoor* 
ing  porsonnol. 


It  is,  in  a  largo  moosuro,  to  thoso  mon  that 
wo  aro  indobtod  for  holping  us  maintain  our 
roputotion  as  porfoctionists  in  shoot  motal 
fabrication.  Thoir  oxacting  domands  and  ad* 
vancod  dosigns  koop  us  ouor  alort  to  match 
thoir  high  standards  in  our  own  porformonco. 


Oontlomon,  wo  doff  our  hot  in  woli  dosorvod 
tributo.  Lot  us  shako  your  hands  at  Booths 
49*50  at  tho  I.E.E.  Show. 
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serve  your  defense  needs 
permanent  magnets 

and  expert  engineering  services 
essential  magnet  requirements 


^  Carboloy’s  rigid  quality 
▼  tests  pay  off  in  uniform 
high  quality  Carboloy  Perma¬ 
nent  Magnets  lor  peace-time 
uses  like  this  television  tube. 
You  are  assured  of  the  same 
high  quality  for  radar  and 
other  defense  applications. 


Throughout  1950  Carboloy  Company  ex¬ 
panded  and  improved  its  facilities  for  the 
manufacture  of  permanent  magnets  (Alnico  and 
other  types),  and  increased  its  technical  organi¬ 
zation.  Today,  Carboloy’s  extensive  production 
facilities  and  its  engineering  consultants  and 
technicians  are  available  to  give  immediate 
attention  to  your  orders  for  many  essential 
magnet  requirements. 


For  over  22  years  the  name  Carboloy  has  been 
a  synonym  for  uniformity  and  outstanding  qual¬ 
ity  with  users  of  cemented  carbides.  In  the 
present  emergency  the  long-time  Carboloy 
standards  of  continuous  quality  control  are  being 
applied  to  assure  you  of  uniform  Alnico  perma¬ 
nent  magnets.  Write  today  for  information: 
Special  Metals  Division,  Cartoloy  Company,  Inc., 
11139  E.  8  Mile  Road,  Detroit  32,  Michigan. 


^  Th«  trodu^mork  **Corbolmy**  donpfat  manvfoctwra  bf  Corboloy  Compqwy»  Itic 


CARBOLOY 

THE  QUALITY  BRAND 


PERMANENT  MAGNETS 

(Alnico  and  other  types) 
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These  figures  are  not  unusual  when  wiring  efficiency  is  stepped- 
up  through  use  of  AMP  Solderless  Terminals!  Shown  above 
is  the  AMP  P.I.D.G.t — No  tape,  solder,  flux,  or  tubing 
needed.  Just  slip  the  terminal  over  the  wire  and  crimp  in  one 
quick  operation.  Result:  A  completely  insulated  vibration- 
proof  connection  that  will  give  top  performance  in  the 
most  critical  applications. 

Hand,  foot,  pneumatic,  or  automatic  machines  are  avail¬ 
able  for  production  speeds  ranging  up  to  3,300  finished 
terminations  per  hour! 


AMPTra4«.Mark  *Aclwal  COM  ttudics  or*  avaikibl*  upon  roquoil. 

■••.us.  Malt  O*. 

tM-D.G.  >tand«  for  AMP  PRE-INSULATED  DIAMOND  CMP  — Inulalion 
S  te  alraady  ottachad. 


Solderless  Wiring  Devices 

AIRCRAFT-MARINE  PRODUCTS  INC. 

1611  N.  Fourth  Stroel  •  Harrisburg,  Pa. 
Canodtan  KapmmnMivs  R.  M.  HuMiMon,  10  NordoM  Owcwil 
Hardbigton,  P.  O.,  Toronto  15,  Ont.,  Canada 
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U.S.  Patwit  Nm.  S,410,32li 
2SP*S47|  2,405,111,  2,44S,t«» 


©IHIMD?I 


READY  for  quick  delivery  on  small  orders! 


During  World  War  II,  Ohmite  main¬ 
tained  large  stocks  of  standard  resist¬ 
ance  components,  and  was  able  to  (ill 
thousands  of  small  emergency  orders. 
Ohmite  is  ready  in  this  emergency,  too 
— with  the  world’s  largest  stock  of  wire- 
wound  resistors,  rheostats,  and  tap 
switches.  On  small  orders  for  such  stand¬ 
ard  items,  Ohmite  is  able  to  give  ex¬ 
cellent  delivery — in  spite  of  current 
shortages ! 


O  1  I 


T  E 


4 


s 


STOCKHOOMS  AJiE  PntPAliEI) 
FOR  THIS  EMSRGSNCY,  TOO 


im 

Ini 

till 

I 


I 


get  the  best  delivery  on 
distance  components,  toilo 
.•s.ando.d”  OHM 


The  Ohinite  Aerien  of  standard,  rlo^e  control 
rhroMtats  is  the  most  extensive  available  —  so  it  is  easy  to 
si'leet  a  size  to  fit  your  a|i|ili('ation.  There  are  ti'n  sizes,  raiiftiii" 
from  25  to  1000  watts,  with  many  staiulani  resistance  values 
in  each  size.  All  iikmIcIs  have  the  Ohinite  all-eerainie  construe* 
lion,  with  winding  |H‘ruiancntly  hwkcd  in  vitreous  enamel,  and 
smoothly  gliding  metal-graphite  brush. 


I*®**^®  The  extensive  range  of  Ohmite  types  and 
sizes  makes  possible  an  almost  endless  variety  of  stamlard 
resistors  to  meet  your  needs.  The  Ohinite  line  includes  more 
than  60  core  sizes,  in  a  wiiie  range  of  wattage  and  resistance 
values.  There  are  also  18  tyjies  of  resistor  terminals  available. 
IneludiHl  in  the  standard  Ohmite  line  are  fixeil,  adjustahle, 
tap|H‘d,  non-inductive,  and  prtx-ision  resistors.  S|H-eiallv  devel¬ 
oped  vitreous  enamel  provides  years  of  uufailiug  performance. 


Ohmite  tap  switches  are  supplied  in  five 
standard  models,  rateil  at  10,  1.5,  2.5,  .50,  ami  l(NI  aiii|>eres, 
a.c.  They  combine  high  current  capacity  and  a  large  number 
of  ta|>8  with  iiiiusiiul  eonipaetness.  Their  sturdy,  one-piece 
ceramic  bislies  provide  (H-rinanent  non-areing  insulation. 
Their  heavy  silver-to-silver  contacts  have  a  s<-lf-eleaning 
action  and  provide  eontinuoiis,  de|H'ndable  eontaet  with  low 
resistance.  Ohmite  tap  switches  are  supplied  in  enclosed  or 
o[M*n,  shorting  or  non-shorting  types. 


■■■■  Ohmite  offers  an  extensive  line  of  standard  pre- 
'ision,  non-inductive  resistors  in  '2-  and  1-watt  sizes,  in  the 
-tandard  tyfw,  vitreous-enameled  ty|>e.  or  hermetically  seahsl 
n  glass.  They  have  an  accuracy  of  ±l'i.  Ohmite  non- 
nduetive  vitreous-enameled  resistors  are  also  available  in 
ttandard  .50-,  100-,  and  HiO-watt  sizes  in  a  wide  range  of  re- 
dstanee  values.  In  ad«lition,  Ohmite  providi*s  radio- fixxpieney 
date  eluikes,  power  line  chokes,  anil  duuimv  antennas. 


ON  COMPANY 
letterhead  for  catalog 
and  engineering 
WANUAl  NO.  40  ^ 


RHEOSTATS  •  RESISTORS  •  TAP  SWITCHES 


£^Si^4W2000< 


Water-Cooled  Power  Tetrode 


20  kw.  peak  sync,  output 
5-Mc  bandwidth  up  thru  216  Me.  % 


TYPE  4WX0e0A  POWER  THRODE  I 

CLASS-1  LINEAR  AMPLIFIER-TELEVISION  SERVICE  1 

TYPICAL  OPERATION  (Per  tube,  E-Mc.  landwldth. 

214  Me.) 

Peak  Synchronizing  Level 

Load  Impedance  •••••.- 

400  Ohmi 

Effective  Length  of  Plate  Line  -  •  •  - 

•  Quarter  Wave 

D-C  Plate  Voltage  .••••• 

-  SSOO  Volts 

D>C  Plate  Current  a  .  .  •  •  a 

•  7.1  Amps 

0-C  Screen  Voltage 

•  1000  Voin 

0-C  Screen  Current 

400  Me. 

DC*  Grid  Voltage . 

.  —310  Volts 

Peak  ft-F  Grid  Input  Voltage  (approv.)  • 

485  Volts 

Plate  Power  Input  ...... 

39.1  Kw. 

Plate  Disiipation . .  - 

.  IT.0  K..  1 

Plate  Power  Output  ...... 

X.l  Kw. 

For  fh*  practical  approach  to  hiqh-powar  TV  through  channel  I3t 
haro  is  tha  tuba  .  .  .  tha  naw  Eimac  4W20000A  powar  tatroda. 

Among  tha  faaturas  of  tha  4W20000A  ara  a  unipotantial  cathoda 
of  thoriatad  tungstan  haatad  by  alactron  bombardmant,  a  watar- 
coolad  anoda  ratad  at  20  kw  dissipation,  and  coaiially  arranged 
tarminals. 

This  naw  tuba's  potential  applications  are  net  limited  to  TV  sarvica. 
Data  on  typical  operation  in  class-C  telegraphy  or  Fhf  telephony 
as  wall  as  class-B  linear  TV  amplifier  sarvica  ara  included  in  a 
comprahansiva  data  sheet  . .  .  available  for  tha  asking. 

Eitel-McCullough,  InCa 
Son  Bruno,  Colifornio 

Export  Agents;  Fraiar  t  Hansen,  XI  Clay  St.,  Sen  Francisco,  California 


SEE  THE  4W20000A 

at  the  March  IRE  Show,  Booth  36 
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STANDARD  AC  SPECIRCATIONS 


VA  capacity 

150 

250 

2000 

5000 

500 

1000 

3000 

10000 

15000 

Harmonic  Distortion 

-3%  max. 

2%  max. 

3%  max. 

3%  max. 

MODEL  NO.  500-S 


inst  line  or  load 


Input  voltage 

95-130  VAC;  alto  available  for  190-260  VAC 
single  phase  50-60  cycles 

Output  voltage 

Adjustable  between  110-120;  220-240  In  230 
VAC  models 

Load  range 

0  to  full  load 

P.F.  range 

Down  to  0.7  P.F.  All  models  temperature 
compensated 

NOTE:  THREE  PHASE  AND  400  CYCLE  REGUUTORS  ALSO  AVAIL¬ 
ABLE.  ALL  REGULATORS  CAN  BE  HERMETICALLY  SEALED. 

!■■■■■■ 

■■■■■■■I 


■■■■■■■■■■■■■■■■■■■I 


Wri/e  for  Complete  Literature 


For  regulated  DC  problems  investigate  Sorensen’s 
line  of  Voltage  Reference  Sundards, 

DC  Supplys,  and  NOBATRONS 


nnd  company 9  ine» 

37S  rAiariitD  avi.  •  STAMroao,  conn. 

■iMnCTNflS  W  K  IW  KHUTNS,  H  M  4N  CTCIU;  KUUTa  K  ma  SINKS;  aEtTIMM 
IIIEntlS;  lllUtE  lEFEIEICE  SUMSIIS;  CISTII  HUT  TUISFIIHEIS;  SITIIHIE  CHE  lEKTHS 
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LCACH  RELAY  CO 


WILCOX  ELECTRIC  CO.  INC. 


DYNAMOTOR 


SWITCH  PRESSURE 


^O/A/MlTXi 


METAL-CALS  consist  of  o  .003"  thickness  of  aluminum  foil  anodized  and  dyed,  backed  with 
high-tensile  bonding  material.  A  METAL-CAL,  with  your  name  or  message  etched  into  its  surface, 
can  be  swiftly  applied  to  any  smooth,  cohesive  surface  of  metals,  porcelain,  bakelite,  polysterene, 
glass,  woods,  paints  or  enamels.  Once  on— it  stays  on,  telling  your  story  again  and  againi 


Only  METAL-CALS  offer  all  these  advantages: 


ECONOMY — No  holes  to  driN,  no  screws,  rivets, 
escutcheon  pins  or  other  fastening  devices  required. 
Labor,  material  costs  slashed.  Long  life  eliminates 
replacement  cost  of  decals  and  litho- plates. 

DURABILITY —  METAL-CALS  for  surpass  in  perform¬ 
ance  the  best  of  decals.  They  have  possed  the  most 
rigid  weathering,  soh  spray,  humidity,  abrasion, 
low  and  high  temperature  tests. 


LONG  LIFE — Won't  chip,  peel  or  crock.  Letters, 
characters  and  colors  ore  port  of  the  aluminum  foil 
itself  . . .  stay  clear,  sharp,  easy-to-read. 

COLOR  VARIETY— Choose  any  one  of  5  perma¬ 
nent,  attractive  colors — yellow,  red,  blue,  black, 
green — phis  aluminum.  Available  with  either  dull 
(matte)  or  lustrous  metallic  finish. 


METAL-CALS  hove  found  acceptance  and  wide  use  in 
industries  everywhere— wherever  there  is  need  for  on  in- 
expemive,  permonent  method  of  applying  trade  names, 
trade  marks,  insignia,  numbers,  specificalions,  diagrams, 
bistructiara,  dial  and  gouge  markings,  operating  or  main¬ 
tenance  instructiora,  deoier  service  nameplates. 


SIMPUCITY  OF  APPUCATION— After  removing 
by  water  immersion  the  cellophane  film  protecting 
o  METAL-CAL's  pressure-sertsithre  adhesive,  anyone 
con  apply  quickly  to  smooth,  cohesive  surfaces. 


TovVe  tried  the  rest  Now  USE  the  Best! 


For  conip/afg  data,  tamplor,  todtnkal 
information,  writo 


METAL-CAL  DIVISION 
CAN  Supply  Coe 

Dgpt.  A-1  Booing  Fiold  e  SoolMo  t.  Wash. 
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ing  new  efficiencies,  improved  perform¬ 
ance.  The  unique  combination  of  characteristics 
that  have  made  MYCALEX  the  choice  of  leading 
electronic  manufacturers  are  typified  in  the  table 
for  MYCALEX  grade  410  shown  below.  Complete 
data  on  all  grades  will  be  sent  promptly  on  request 


MYCALEX  is  a  highly  developed  glass-bonded 
mica  insulation  backed  by  a  quarter-century  of 
continued  research  and  successful  performance. 
Both  pioneer  and  leader  in  low-loss,  high  fre¬ 
quency  insulation,  MYCALEX  offers  designers 
and  manufacturers  an  economical  means  of  attain¬ 


MYCALEX  is  efficient,  adaptable, 
mechanically  and  electrically  superior 
to  more  costly  insulating  materials 

e  ntICISION  MOIDS  TO 

IXTIEMELY  CLOSE  TOUkANCE 
O  READILY  MACHINEARU 

TO  CLOSE  TOURANCE 
O  CAN  RE  TARRED  THREADED, 

GROUND,  SLOTHD 
O  EUCTRODES,  NUTAL  INSERTS 

CAN  RE  MOLDED-IN 
o  ADARTARU  TO  RRACTICAUY 

ANT  SIZE  OR  SHARE 

MYCALEX  b  available  in  many  grades 
to  exactly  meet  specific  requirements 

CHARAaERISTICS  OF 
MYCALEX  GRADE  410 

Meets  ell  Itie  reqHlremeiits  fer  Grade 
L-4A,  and  Is  fully  approved  as  Grade  L-4R 
under  Joint  Army-Navy  Specification 
JAN-1-10 


TXANSFOtMES  WITH  MYCAlEX-METAl 
ASSEMBLIES  TO  GIVE  TIGHT  SEAL 


MYCALEX  COIL  HOLDER  AND  SASE 


Fewer  feeler,  1  megecycle  0.001  S 

Dielectric  cenitent,  I  megecycle  9.2 

Lett  feeler,  1  megecycle  0.014 

Dielectric  tlrenglh,  velti/mil  400 

Velume  retiilivily,  ehm-cm  I  x  lO'f 

Arc  reiiilence,  tecendc  250 

Imped  itrengih.  Iced, 

ft.-lb/in.  ef  nelch  0.7 

Mecimum  cefe  epereling 

lempereture,  *C  350 

Meiimvm  sefe  epereling 

temperelure,  *F  650 

Weler  ebterplien  %  in  24  heuri  nil 

CeeffleienI  ef  lineer  eepentien,  *C  II  x  10'* 
Tensile  strength,  psi  6000 

MYCALfX  b  sp^cKM  by  tht  Itoding 

monufocturers  in  olmost  tv«ry  tl»ctrenic 
cottgory 


TERMINAL  lASE  ASSEMIIY 
FOR  FIRE  DETECTION  EOUIFMEN1 


CONDENSER  WITH  MYCAIEV 
LOW.  LOSS  END  FLATES 


MUITI-FOSITION  LEVER 
SWITCH  WITH  MYCALEX  SPACERS 


TUtE  SOCKET  OF  MOLDED 
MYCALEX  FOR  HIGH  FREO.  USE 
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OF  VIEWING 
PLEASURE 


int  LakaraUriat,  lac.,  Cathoda-Ray  Tuba  Division,  Clifton,  N.  J. 


the  Du  Mont  type  20cp4 


For  the  set  that  follows  the  “seventeen”  in 
rectangular  pictures.  Du  Mont  supplies  the 
“twenty”  all-glass  rectangular  Type  20CP4. 
Another  in  the  series  of  Big-Picture  Teletrons 
employing  the  NEW  Bent-Gun  for  edge-to- 
edge  sharpness  that  makes  the  difference  in 
picture  tubes  of  this  size.  The  gray  filter  face 
plate  improves  contrast. 

The  first  picture  tube  designed  with  the 
industry  “standard”  neck  length  of  7H*". 
Our  Commercial  Engineering  Department 
invites  all  design  inquiries. 


oUMDIir 
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Lenz  is  producing  electrically  insulated  wires, 
cords  and  cables  of  many  types  for  Military 
Equipment,  under  approved  Government  Spe* 
cifications. 

With  its  extensive  facilities  and  expert  know!* 
edge,  gathered  over  almost  a  half  century  of 
wire  and  cable  manufacture  for  the  communi¬ 
cations  industry,  Lenz  is  your  ideal  source  for 
special  and  standard  wire  and  cable  products. 
Consultation  on  your  requirements  is  invited! 


Hook-Up  Wires  and  Special  Cobles 
for  Aircraft  Electronic  Instruments 

wMi  for 

TtnnoC  Coa^r  ConSiKtorf  RoSor  Initromontf 


btroCoS  rioftk  IniolotloB 

Cotton  or  Olots  BroM  CovoroS 

Color  CoSoS  ot  Soilroa 

Sotoront  onS  lo«a«or  Coofins 
contolnlng  timficMot 


Boctrkol 

Inctromontt 

RoSlo  Rocolvort 

RoSlo  Tronmilttort 

btolof  o  Wflrlna 


No 


W  INJOtlHO  ^ 


LENZ  ELECTRIC 

Ufil  Nortb  Western  Avenue 


MANUFACTURING  CO.  « 

Chicago  47,  iliinois 
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••/^patternmaker"  for  the  industry 


The  test  pattern  produced  by  RCA  Monoscope  Cameras 
is  the  standard  by  which  picture  quality  has  been  judged 
since  the  beginning  of  elearonic  television  ...  in  TV 
stations ...  in  laboratories ...  in  TV  receiver  production. 

These  are  the  standard  test-pattern  cameras  used  by 
many  TV  receiver  manufacturers.  These  are  the  standard 
"picture  micrometers"  used  by  TV  stations  to  make 
precision  measurements  of  video  transmissions. 

Deliberately  designed  to  excel  in  all  things,  RCA 
Monoscope  Cameras  have  earned  the  extraordinary  re¬ 


TBimvimiom  mmoMOCMBT  BBrnimmamr 


mADtO  CORPORATION  of 


BK»imBKiMm»  Bmoomen  BmmmmTmBmr. 

•l  Cmumtm-.  IC*  VtCtO*  IMMA  >ll»iilw«l 


spect  of  television  men.  Evenly  lighted  patterns  as  steady 
as  Gibraltar.  Resolution  as  fixed  as  the  cut  of  a  diamond. 
Operation  as  reliable  as  a  ship’s  chronometer. 

Type  TK-lA  pictured  here  is  RCA’s  newest  Mono¬ 
scope  Camera— built  to  the  highest  standards  known. 
It  can  be  delivered  to  you  with  the  familiar  monoscope 
pattern  (shown  above)— or  with  a  pattern  of  your  own 
choice. 

Ask  your  RCA  Television  Equipment  Sales  Engineer 
for  prices.  Mail  the  coupon  for  dau. 


Radio  Corporation  of  America 
Television  Broadcast  Equipment  Section 
Dept.  O-Jd,  Camden,  N.  J. 

Send  me  jrour  technical  bulletin  on  the  RCA  Type  TK-lA 
Monoscope  Camera. 


I  Company  or  Hstion. 

I  Address _ 

'  City _ 


jStste. 


Ji 


I49.14-41tt  AVINUI  (l>*pt.  K)  FLUSHING,  NfW  YORK 
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An  inttrMling  foct  of  noluro  is  that  n«w- 
bom  opossums  woigh  not  mom  than  4 
grains  and  am  not  usuoliy  longor  thon 
ono-holf  inch.  Six  of  thorn  con  oosily  bo 
hoW  in  a  tabiospoon. 

1.  Tho  somo  spoon  wUI  contain  sevoral 
hundrod  coramic  Krows  0.150*  long, 
0.084'  scrow  dkimotor  compioto  with 
slottod  hood,  pmcision  throads  #3-54 
and  0.018*  diamotor  holo  through  tho 
contor.  Thoso  havo  boon  succossfuily  pro- 
ducod  in  AISiMog  in  production  quon- 
titiosi  (Iliustration  is  oniargod  opproxi- 
motoly  fivo  timos.) 

2.  AISiMog  coramic  tubos  0.035'  O.D. 
with  4  holos  0.004*  I.D.  aro  rogularly 
and  oconomkaily  produced  within  tol- 
orancos  of  ±0.002*.  (iilustration  on¬ 
iargod  opproximatoly  sovon  timos.) 

AAom  than  70  diffomnt  raw  matorials 
am  kopt  in  stock  in  fivo  iorgo  wamhouso 
oroos  for  production  of  tho  vorsotiio 
AISiMog  technical  ceramics. 

Over  two  miilion  AISiMog  coramic 
pieces  am  produced  and  shipped  each 
doy.  On  many  days  tho  production  is 
woli  in  excess  of  throe  miiiion  pieces. 

AAom  than  fivo  thousand  compiotoiy  dif¬ 
fomnt  custom  mode  designs  am  made 
in  AiSiAAog  each  year. 

3.  Giazod  coil  forms,  8*  in  diomotor, 
23Vk*  long  with  various  pitch  throads 
am  made  to  a  toloratKO  of  ±2%,  noth¬ 
ing  loss  than  ±0.12. 


A  loading  designing  ongbioor  vishod  our  plant 
to  werfc  out  a  particularly  difficult  proUom.  Within 
a  week,  hond  mode  samples  vmm  produced  which 
fuHy  mot  his  requirements. 

Asked  what  had  impressed  him  most  he  said: 
"Your  amazing  versatility.  We  hod  no  idea  this 
could  be  done  at  aN  and  you  hove  shewn  us 
several  ways  you  can  do  h.  We  hove  done  business 
with  you  for  years  but  until  this  visit  I  hod  no  idea 


of  the  control  you  have  over  physical  characteris¬ 
tics  of  your  material.  Your  ability  to  economically 
produce  complex  shapes  within  dose  tolerances  h 
for  oheod  of  onything  we  hove  ever  known.  And 
I  om  greatly  impressed  by  the  modern  equipment 
and  the  tremendous  size  of  thb  businem  which 
mokes  nothing  but  technical  ceramics." 

We  believe  that  you,  too,  will  find  hem  the  att- 
swer  to  almost  any  technicsd  ceramic  problem. 


2-IIS*  •  CHICAOO.  lie  Nertk  IsSells  tl. 

lOf  ANOIlie,  111  Ssvik  Hill  s». 
I  •  IT.  touts,  till  WerkUetea  Ave. 


Caatret  S-lllt 
Malaai  SSlS 
Oarflate  4«Sf 


OrriClSi  METIOrOlltAN  AIEAi  sit  erase  SI., 
rHUAPElEHIA,  isse  Nartk  SrsaS  St., 
NEW  SNOtAND,  IS-S  Sraltle  St..  Caaikrieta. 


\ 


establish 

the  signal’s  D-C  LEVEL 

...and  measure  its  a>c  and  d-c 
components  directly 
from  the  oscillograph 

you  should  see... 


loth  o-c  ond  d-<  componantt  ora  disployad 
tKrowgh  tha  d*c  ompliflaft  of  tha  Typa 
)40>H.  ioM  lina  rapra$anH  zaro  vdtt. 


Tha  Mina  »iQnol«  oppliad  through  O'C  ompll- 
foart  axhibitt  o  sMftad  rafaiwca  lina  ond 
tilt  of  tha  •ignol  which  moka  tha  oaclllo* 
grom  difficult  to  intarprat. 


type  304-H 


The  “Standard  of  Performance”  for  general-purpose  cathode-ray 
oscillographs. 

To  study  signals  containing  both  a-c  and  d-c  components,  direct- 
coupled  amplifiers  such  as  those  of  the  Type  304-H  must  be  used. 
D-C  amplifiers  will  maintain  the  true  d-c  level  of  the  signal  and 
display  the  actual  relationship  between  the  d-c  and  a-c  components 
of  the  signal.  Then  by  calibration  of  the  Type  304-H  with  the  Du 
Mont  Type  264-B  Voltage  Calibrator,  these  components  may  be 
measured  directly  from  the  screen  of  the  instrument. 

Features  such  as  driven  sweeps,  sweep  expansion,  extremely  slow 
sweep  speeds,  and  stabilized  synchronization  have  made  the  Type 
304-H  the  outstanding  general-purpose  cathode-ray  oscillograph. 
Its  sensitivity  of  10  rms  millivolts  per  inch  and  its  versatility  often 
eliminate  the  need  for  a  second  instrument  to  perform  functions  not 
within  the  range  of  the  ordinary  general-purpose  oscillograph. 

Portability  contributes  highly  to  the  usefulness  of  the  Type  304-H, 
especially  in  field  work  requiring  good  performance  and  in  the 
laboratory  where  it  serves  many  benches.  The  Type  304-H  meas¬ 
ures  13V^"  high,  8%"  wide,  19"  deep,  and  weighs  only  50  pounds. 

Write  today  for  catalog... 

listrNmeRt  Division,  Allen  B.  Du  Mont  Labs.,  Inc. 
1000  Main  Avenue,  Clifton,  N.J.,  U.S.A. 


aOMDR 


in  Oscillography 
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Cenventional  Way.  Thii  d*t!gn  died  on  Ihn  drawing  boards,  batausa 
Iho  Daublin  Company,  Norlhbrooli,  III.,  found  Iho  timplifiad  dotign, 
using  Truarc  Rings,  suporior  and  moro  oconomkal. 


Truarc  Way.  Truarc  lovolod  Roloining  Ring  holds  cop  in  ploco,  takod 
up  ond  ploy,  locks  ontiro  ossombly.  Socond  Rovolod  Ring  positions  baN* 
boaring  on  rotor.  2  standard  Truarc  Rings  position  boaring  and  romovoblof 
sool,  oliminoto  sbouldo'S,  pormit  manufocturo  of  housing  from  strongj 
non-porous,  oosily  mochinod  brass  tubing.  Unit  con  bo  sorvicod  in  minutoM 
simply  by  romoring  2  Truarc  Rings. 


The  Dcublin  Union— a  rotating  joint  for  stcom,  air,  oH 
water— is  simple,  rugged,  easy  to  service.  4  WakJesj 
Truarc  Rings  hold  entire  unit  together,  permit  simplified|, 
design,  cut  unit  cost  $2.41. 

Improve  and  simplify  your  own  product  design  with  Truarc 
Rings,  and  you  too  will  cut  costs.  Wherever  you  use  machined 
shoulders,  nuts,  bolts,  snap  rings,  cotter  pins,  there's  a  Woldes 
Truarc  Ring  that  does  a  better  job  of  holding  ports  together. 

Truarc  Rings  are  precision  engineered.  Quick  and  easy  to 
assemble,  disassemble.  Always  circular  to  give  a  never- 
failing  grip.  They  can  be  used  over  and  over  again. 

Rnd  out  what  Truarc  Rings  can  do  for  you.  Send  your 
blueprints  to  Woldes  Truarc  engineers  for  individual  atten¬ 
tion,  without  obligation. 


I  WaldM  Kehineer,  Inc,  47-16  Auctnl  Ptocn 


4  Truarc  Rings  save  *2.41  unit  cost. 
Simplify  Design,  Assembly,  Maintenance 

i 

! 


VWt  th«  Tranrc  Exbibif,  ■••tb  SSt, 
at  tb#  IRI  Radio  Eng.  Sbow, 


HOW  ^2.41  WAS  SAVED 

Mcrtarleli  savod 

ducreated  wall  thickness  of  housing  .....  $.79 


eliminated  bearing  lock  nut  and  washer  .  . 

.*7 

Machine  oparotlons  alhnlnatad 

Bore,  undercut,  and  top  cop  end  of  housing  .  ,  .39 
locale  cap  on  arbor,  and  chose  threads  .  .  .  .33 

Drill  spanner  wrench  holes . 10 

Cut  threod  on  rotor  for  lock  nut . 09 

Mill  slot  in  threod  for  tong  on  lock  washer  .  .  .13 

Drill  spanner  wrench  holes  in  rotor . _^12 

1.14 

Assembly  eperotlens  elbnlnatad 

Install  lock  washer,  tighten  lock  nut,  bend  lug  .  .30 

Assemble  cop  into  housing . 10  r 

.30 

TOTAl  SAVINGS  .  .  .  $3.41 


TP U ARC  BeYCLCD 
PtTAINING  RINGS 


■  .X  ■  ) 


Rectifiers 


a  completelne  of 


Smoltf  lig)itw«iQht  o*€  fro  d<  powor  supply  unifrs 
for  uto  with  cofrfr»odO‘ray  tubos,  frolovision  Comoro 
tubos  ond  radar  indicofror  icopos,  oloctron  micro- 
scopos,  and  similor  fobs.  Typicol  outputs  aro  7, 
9  and  13  lev.  Low  rogulation — tho  7 An  unit 
illustrotod  doos  not  oxcood  3.5%  rogulotion  por 
0.1  milliomporo  load,  holds  rippio  on  output  volt- 
ago  to  loss  than  1%.  Sizo,  only  6'  x  6'  x  7*; 
woight  6  lb. 


hermetically 

sealed 

oil-filled 


HIGH-VOLTAGE  COMPONENTS 


Pulse  Transformers 

Pulso  frransformors  for  uso  with 
olfrhor  hord-tubo  or  lino«typo  modu¬ 
lators.  Availoblo  in  voltago  ratings  of 
1 0  kv  or  abovo.  Thoso  units  oro  idoal 
for  radar  opplications,  stopping  up 
or  down,  impodonco  matching,  phoso 
rovorsing  and  ploto-curront  moosuro- 
monts.  Also  suitablo  for  nucloar 
physics  rosoorch  work,  tolovision  ond 
numorous  spocial  applications  In  and 
out  of  tho  communications  fiolds. 


Resonant  Reactors 

Rosononfr^chorging  roactors,  accu- 
rotoly  dosignod  and  constructod  for 
radar  sorvico.  Usually  roquirod  in 
rotings  of  40  kv  and  b^ow,  1  omporo 
and  bolow  and  300  honrios  and  bo- 
low.  Highor  ratings  aro  boing  built, 
and  can  bo  considorod.  Whon  ro* 
quirod,  smoll-  and  modium-sizo  do- 
signs  con  bo  providod  with  3  to  1 
rongo  of  Inductanco  odjustmont. 

Filament  Transformers 

Filomont  frronsformors  availoblo 
with  or  without  frubo  sockot  mountod 
intogrol  with  tho  high-voltago  tor- 
minol.  Low  capocitanco.  Rotings  fro 
match  ony  tubos;  insulatod  to  proc* 
fricoNy  ony  roquirod  lovol. 


Illustrated  here  are  typical  high-voltage  com¬ 
ponents  manufactured  by  General  Electric. 
They  can  be  built  to  meet  Armed  Services 
requirements.  All  are  oil-filled  and  hermetically 
sealed — with  excellent  ability  to  withstand 
mechanical  shocks  and  to  operate  continu¬ 
ously  for  long  periods  in  widely  varying  tem¬ 
peratures.  Apparatus  Dept.,  General  Electric 
Company,  Schenectady,  N.  Y. 

Your  inquiries  will  receive  prompt  attention. 
Since  these  components  are  usually  tailored 
to  individual  jobs,  please  include  with  your 
inquiry,  fimctional  requirements  and  any  phys¬ 
ical  limitations.  Write  to  Apparatus  Dept., 
42-328A,  General  Electric  Co.,  Pittsfield,  Mass. 


GENERAL 


ELECTRIC 

«i.> 
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The  Only  Seals 
You  Can  Hot  Tin  Dip 
at  525°  F.  for  Easy 
Assembly  Soldering, 
for  a  Strain  and 
Fissure-Free  Sealed 
Part  with  Resistance 
of  over 

10,000  Megohms! 


r  the  1 

HEADER  SEAL 
GUASA^rEiO 
IMPERVIOUS 
TO  EVERT 
L  ELEMENT  A 


youf  copy 


of  the  compii 


(otolog 


produt*  d 
•olv 


by  the  worlds  leading 
supplier  of  quaiity  headers 


,VThetlicr  four  tpccificatmu  call  for  die  simplest  or  the  most 
OMBplicatcd  •hermetic  seals,  call  on  the  source  used  by  this 
oouMry's  leading  industries.  Hermetic's  experience,  koow4Myw 
and  engineering  talent  are  unrivaled  in  this  field,  tech  sperial- 
ixatiott  assures  you  of  quality  hermetic  headers  in  unlimkad 
shapes  that  withstand  —99*  F.  sub-aero  condiiions,  swamp  test, 
temperature  cycling,  high  vacuum,  high  pressure^  salt  water 


ImporUmt:  Ttruuuds  mtd  Htttdrrs  ere  tvmUUt 
M  tLMA  Color  Code. 


31-33  South  6th  Street,  Newark  7,  New  Jersey 


VISIT  HERMETIC’S  BCX>TH  NUMBER  129  AT  THE  1951  I.R.E.  SHOW.  GRAND  CENTRAL  PALACE,  MARCH  19-22 
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Floyd  Makstein^  field  engineering 
manager  at  recommends 


MODEL  480  GENESCOPE 


FOR  TV  FM  SERVICING 


This  is  what  Floyd  Makstein  of  EMERSON  says  about 
the  Simpson  Model  480  Genescope:  . . .  "The  Simpson 
Model  480  Genescope  far  surpasses  the  standards  required  in 
the  servicing  and  aligning  of  all  TV-FM  receivers. 

The  wide  frequency  response  and  the  29  millivolt  sensitivity 
of  the  oscilloscope,  combined  with  the  required 
fundamental  signal  sources  which  are  provided  in  the  AM  &  FM 
oscillator  sections,  simplifies  the  accurate  aligning  of  all 
TV  receivers,  including  those  with  intercarrier  systems. 

In  addition,  the  large,  easy-to-read  dials,  having  a  20-1 

vernier  control  and  1000  division  logging  scale, 
cuts  down  on  servicing  time.” 

Mr.  Makstein  concludes  .  .  .  "The  compactness  of  the 
complete  unit  will  be  a  big  factor  in  many  of  the  service  shops 
where  space  is  at  a  premium.  We  are  sure  thi^t  the  whole 
TV  industry  appreciated  your  efforts  in  raising  the 
engineering  standard  in  servicing.”  Emerson  Service  personnel 
know  that  modem  FM  and  TV  development  and  servicing 
demand  test  equipment  made  to  the  most  exacting  standards. 
They  prefer  the  Simpson  Model  480  Genescope  because  it  is 
the  most  accurate,  flexible  and  convenient  instrument 
available.  The  Genescope  will  render  many  years  of 

uninterrupted  service  and  always  produce  accurate  results. 

SIMFSON  ILICTRIC  COMPANY 

5200  W.  Kinzie  St.  *  Chicago  44,  Illinois  *  Phone:  COlumbut  1-1221 
In  Canada:  Bach-Simpson,  ltd.,  London,  Ont. 


THfSf  MNOfS  SHOW  HOW  ^ 

MUCH  THE  SIMPSON  GENESCOPE  CAN  DO  fO»  YOU 

KEOUENCY  MOOUUTEO 
OSCIIUTO* 

Bind  A:  2-120  mstacydn 
Band  B:  140-2t0  maiacytlat 
Swwp  width  vaiiabl*  from 
ztro  to  IS  motacydot 
Swoop  rato  SO  cydos  pot 
locond 

SpodoHy  doaiinod  liooooncy 
swoop  motor 
ContiiMHMitly  varisMo 
attorwator 
Crystal  caPbrator: 

S  mosaeydos  ±  .OSK 
Aodio  Osdilalor  400  cydos 
Ootpat  Impadanco  7S  ohms 
Stop  attomaloc  for  control  of 
ootpot 


AMPLITUDE  MODULATED 
OSCILUTOt 

Band  A:  3.3-1S.6  motacydas 
Band  B:  1S-7S  motacydos 
Band  C:  7S-2SO  motacydos 
30S  modolalion  at  400  cydos 
or  onmodolatod 

Continsoasly  variaMo  sttonoator 
Visoal  niothod  ol  boat 
froqooncy  indication 

OSCILLOSCOPE 
Vortical  sonsibvity: 

2S  my  par  inch 
Horuontal  sonsilivity: 

70  mv  par  inch 
Linoar  swoop  Iroqooncy : 

2  cydos  to  SO  hilocydos 
60  cyda  sino  swoop 
Froqsoncy  osaontially  Bat  to 
200  KC.  osablo  to  ovor  3 
motacydos 


Simpson  Modal  4M  Conoscopoi  siaa  22'  a  14'  a  7^* 
WolthI  43  lbs.  Shippins  Woleht  S4  lbs. 
OEAIEI'S  NET  PtICE  cooiplolo  wirh  Tost  Loads  and 


/Merck,  TPST  —  aECTHONICS 


A  new  group  of  resins  \ 
of  the  Ethoxyline  class  \ 
with  outstanding  \ 

properties  for  ' 

BondiiHl  •  • .  Casting  •••  •  Coating 


AraMff*  ffadh*  provid*  a  wid*  rang*  of  proclical  oppHcoKon  for  timpHfying  fabricating  molhodt  and 
improving  rotulta.  AN  of  th*  Araidil*  Rosin*  hard*n  to  form  Hwrmofotting  compounds  without  •vahNion  of 
wator  or  volatH*  mattor,  and  th*  g*n*ral  r*sult  is  a  rosin  of  high  rosistonco  to  corrosion  with  oxcop- 
tional  adhosivo  proportios  toward  motals,  coramics  and  olhor  matoriob  and  high  alkali  and  odd  rosistonco. 


ARAIDITE  CASTING  RESIN  • 


ARAIDITE  TYPES  101  t  102“* 


lokot  wMi  itrong  odhoslon  to  mol 
high  otastlcity  and  floxibHily.  Unoffo* 
by  olhollai,  most  odds  and  tolv* 
nan-.>oxlc,  odorlatt  and  tasMow  « 
os  linings  for  cons,  eollapsibl*  tubas  i 
corrosion  resistant  fonmilations  for  % 
loction  of  magaatium,  costings,  ole 


Vary  high  stronglhs.  No  prossuro  noodod. 
Wide  toioroncas  of  hordoning  timos  and 
tomparolura.  Adoptobio  to  soidoring 
todiiniqua  by  “floma  curing”,  londs  woH 
to  gloss,  caromics,  ajumkium,  brass,  ate. 

*Adaptabla  to  spraying,  brushing,  or 
dipping  tochniqvas.  Unoffoctad  by  oNto- 
lios,  most  acids  and  common  solvanls. 


No  voiotla  sohronts.  Sots  In  hormaticaNy 
soalod  plocas  without  ihrinkaga.  Good 
odhosion  to  gloss,  matab  and  plostics. 
Sob  at  room  tomporatura.  Used  os  o 


**Satt  without  prostura  at  room  tompora- 
tura.  Con  bo  brudiod,  dipped  or  tprayod. 


A  resin  wHh  low  dtrinkage  (0.5-2  9B) 
Thermosetting  High  adhesive  prop¬ 
erties  towards  metal  inserts.  Very 
good  dielectric  strenglh.  High  acid 
and  olkaH  reibtonce.  (  J*  ft.  Ibs/in 

aooj 


AraMita  9t5C  hot  tuccetsfully  te< 
porous  costings  of  Diesel  engines 
similar  costings  in  aluminum,  mognei 


■ends  heat  resistant  plastio  for  high 
strength.  Type  I  b  reiotlvely  inflexibie 
and  b  less  suitable  for  boridlrrg  doth- 
wood,  doth-metol  than  Type  101. 

*Sini>ar  to  Type  I  but  liquid  form  alows 
easier  handling  in  some  coses. 


High  adhesion.  Used  in  making  htks  for 
gloss  and  melaniine  plastics.  Mobture 
resbtance  b  Mgh. 

*Type  XV  con  be  used  in  impregnating 
and  the  manufoclure  of  low  pressure 
laminates. 


When  mixed  wHh  NNer  used  as  smeoth 
Ing  compounds  for  body  work  on  olumi- 


fieoouM  AraldUe  Retina  are  produced  in  three  eaey-to-um 
commercial  forme,  the  exceptional  properties  of  these  new 
but  already  extenaivdy  applied  resins  provide  fabricators 
seeking  new,  improved,  simplified,  time-and-money  saving 
bonding,  casting  and  coating  mediums,  with  exceptional 
opportunities  to  put  their  ideas  to  work. 


*Typa  XV  b  reodfly  adaptable  to  seol- 
of  porous  castings  of  aluminum, 
steel,  ek. 


CIBA  COMPANY  INC,  PkiiHcs  Divbion 
627  OfMitwich  SlTMt,  Now  Yoffc  14.  N.  Y, 


fleose  tend  me  wNhout  obBgotlon  the  new  Cibo  AraldMe  Resins  Teduiical  luNetIn 
We  ore  porticulacly  Interested  in  data  on  AroldNe  Retint  oppUcoHons  for 
londtig  Q  Casting  Q  Coating  Q 


fiuA4^LeU  &  G(UfVfuauf, 


FILTERS  For 
MILITARY 
APPUCATIONS 


BtvmtU  &  Co'  TOROIDAL 
COILS  AND  FILTERS 


FACSIMILE 


Regordlau  of  what  may  hoppon  to  the 
intem^onol  situation  in  the  near  future, 
there  will  definitely  be  a  continued  empha- 
^  on  preparedness.  This,  naturally,  means 
greater  iiidustrial  output  and  more  Qectron- 
ics  and  conummicotions  equipment  than 
ever  before. 

Audio  filters  and  similar  networks  ore 
the  critical  conqx>nents  in  o  large  part  of 
military  electronic  equipment  and  realizing 
this.  Burnell  &  Company  is  taking  every 
possible  step  to  increase  its  production  of 
these  networks  to  forestall  problems  in  de¬ 
livery  aridng  from  suddenly  increased 
demands.  Our  high  stcmdar^  of  quolity 
will  not  be  lowered  in  our  expandon 
program,  on  the  controry.  all  the  military 
requirements  for  reliability  in  service  will 
be  carefully  fulMed. 

You  can  depend  on  it  you  will  enjoy  the 
"Burnell  Customer  Service"  os  usuoL 


M 1 1  d 
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SIALLCIOSS  MATCMES  YOU 

Precision  Resistor 
Requirements! 


SPECIAL  DELAY  LINES 

'tailored' 


Lumped  delay  lines  _ 

specific  applications  have  been  an¬ 
nounced  by  the  Shallcross  Manufac¬ 
turing  Co.,  Collin^ale,  Pa.  A  typical 
unit  consists  of  eight  pie-section  low- 
loss  filters  having  a  rise  time  of  0.04 
microseconds  and  a  total  delay  of  0.3 
microseconds.  Maximum  pulse  voltage 
is  ±  100  volts  and  impedance  is  500 
ohms.  Cutoff  frequency  is  8.5  megacy¬ 
cles  and  the  maximum  operating  fre¬ 
quency  approximately  2  megacycles 
based  on  a  pulse  delay  error  of  not 
more  than  2%.  The  unit  consists  of 
eight  universally-wound  coils  of 
3-strand  #41  Litz  wire  and  nine  low 
T.C.  silver  mica  capacitors.  Many 
other  types  can  be  supplied. 


...for  JAN 
EQUIPMENT 


Shalkrot*  It  in  constant  touch  with 
tho  iotost  miiHary  prodsion  rosistor 
roquiromonts.  Tho  prosont  iino  in> 
ciudos  13  typos  dosignod  for  JAN 
choroctoristic  and  4  typos  for 
charactoristic  "A".  ^ 


r  MINIATURl* 

N  PR06RRI*S 

rs,  Shallerou  hos  led 
in  the  prodocti^  of 

ependoble  elo.e- 
•e,  high-stobility  re¬ 
in  mlniotore  «l*e^ 
,d  and  hermebcol^ 
woes  ore  ovoiloble. 


NEW  SHALLCROSS 
WHEATSTONE-MEGOHM  BRIDGE 

The  new  Shallcross  635-A  Wheat- 
stone-Megohm  Bridge  is  a  versatile  di¬ 
rect-reading  instrument  for  accurate 
measurements  between  10  ohms  and 
1,000,000  megohms.  It  can  be  used  to 
measure  resistance  elements  and  insu¬ 
lation  resistance  and  to  determine 
volume  resistivity  of  materials.  The 
instrument  is  basically  a  Wheatstone 
Bridge  used  in  conjunction  with  a  d-c 
amplifier.  Two  built-in  power  supplies 
operating  on  115  volts,  60-cycles  auto¬ 
matically  provide  the  correct  bridge 
voltages  for  the  high  and  low  ranges. 
Full  information  is  available  from  the 
Shallcross  Manufacturing  Co.,  Col- 
lingdaie.  Pa. 


SPPLICSTIOHS  I 

ovoitebU  °  ith  ^ 

•*'I?anir.d  tol.ronc.  to 

^1%  ^nd  .toblllty  to 

n  003%.  Matched  poir»  ond 
0.0037P.  .  ,  jio,e 

sets  ore  suppl'*** 
toleronces. 


TT.for  SPECIAL 
ASSEMBLIES 


Sholkrost  roBuforty  produces 
hundreds  of  special  precision  re¬ 
sistor  types  bKludinB  precision 
power  resistors,  resistors  with 
axial  or  radial  hods  ond  multi¬ 
unit  strip  resistors  (iUustraled)  with 
eitfser  inductive  or  non-inductive 
windifiBs. 


METAL-ENCASED  RESISTORS 

Flat,  metal-encased.  Type  265-A 
wire-wound  power  resistors  intro¬ 
duced  by  the  Shallcross  Manufactur¬ 
ing  Company,  Collingdale,  Pa.  are 
space  wound,  have  mica  insulation, 
and  are  encased  in  aluminum.  At 
175“  C.  continuous  use  they  are  con¬ 
servatively  rated  for  7V4  watts  in  still 
air  and  15  watts  mounted  flat  on  a 
metal  chassis.  Write  for  Bulletin  122. 
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See  us  at  Beetlit  280-2S1,  I.ILI.  Shew 


«S 


BROTHERS 


Regardless  of  the  complexity  of  the  parts  you  need,  Haydu  Brothers  %  1 

possess  the  design  and  engineering  skill,  the  facilities,  the  trained  mjA  ' 

operators  and  the  down-to-earth,’machine  shop  "know  how”  neces- 
sary  to  fill  your  requirements  promptly,  efficiently,  and  economically.  % 
i  Whether  you  need  precision  machine  parts,  small  metal  stampings,  %  VQA 
k  deep-drawn  and  four-slide  parts,  screw  machine  made  parts,  or  % 

A  formed  wire  parts,  Haydu  Brothers  will  handle  your  entire  problem  % 
from  die-making  through  production  of  the  finished  parts  to  speci-  % 
tied  tolerances.  Our  modern,  high-speed  equipment  in  the  hands  of  % 
skilled  personnel  is  your  assurance  of  quick  and  dependable  fabrica-  % 
tion  —  in  even  !he  most  difficult  metals.  % 

%  Our  technical  staff  is  always  available  to  you  for  design  of  special  % 

%  equipment,  or  for  consultation  on  production  problems.  Your  inquiry 
concerning  a  specific  item  is  invited. 

Some  items  Cv/ 

from  current  production ...  % 

\  (1)  Small  mital  stampings*—  intricate  or  simple,  Haydu's  modem  % 

\  presses  insure  fast,  accurate,  volume  production  in  monel,  \ 

m _ nickel,  molybdenum,  tungsten,  stainless  steel,  copper,  carbon-  w* 

Av  %  ized  nickel,  and  other  metals.  ^ 

(2)  Precision  machine  parts*—  in  even  the  most  difficult  materials  % 
%  (molybdenum,  tungsten,  ambraloy,  tantalum,  kovar,  nichrome,  « 

%  mishmetal,  etc.)  are  tooling  problems  well  within  the  scope  of  1 

Wm  %  Haydu  experience. 

%  (3)  Formed  wire  parts*—  from  .(X)4''  to  .080"  in  diameter  in  a  wide 
w  n  %  range  of  materials.  These  are  made  to  your  exact  blueprint 

y  ^  ^  specifications. 

perfectly  produced  to  close  tolerances 


(4)  Drawn,  four-slide  parts* 

on  correctly  designed  dies  for  hi^-speed  fabrication.  (Complete, 
modern  facilities  for  deep-drawing. 

(5)  Screw  mKhine  parts*— automatic  and  hand  screw  equip- 
I  ment  give  an  almost  unlimited  range  of  size,  shape,  ^ 
\  and  finish,  while  maintaining  closest  tolerances. 

%  *AII  Haydu  metal  parts  production  undergoes  rigid  in-  if  I 
%  spection  for  assurance  of  complete  accuracy. 


Mm  TV  Brnmess 

-MouiaimiMoi^EUi/ 


P“With  no  increase  in  trained 
personnel,  we  tripled  our  TV 
service  business  in  6  months.  The 
answer  lies  in  our  G>E  Test  Equipment. 

“The  Scope  is  the  best  trouble-shooter 
on  the  market ...  it  holds  a  steady  trace 
—it’s  stable— you  can  overload  it  and  it 
recovers  instantly.  The  Variable  Perme¬ 
ability  Sweep  is  extremely  simple  to 
operate,  and  with  the  crysul-controlled 


Marker  Generator  we  always  get  accu*f 
rate  and  reliable  results.  While  keeping , 
profits  up,  the  G-E  Test  Package  hasi 
cut  our  service  time  in  half!”  I 

Hundreds  of  TV  dealers  and  service- [i 
men  use  G-E  Test  Equipment  to  turn^ 
out  clean,  accurate  jobs  that  keep  cus¬ 
tomers  satisfied  and  put  money  in  the 
till.  Call  your  G-E  distributor  or  mail 
coupon  today  for  full  information. 


IGENERAL^  ELECTRICl 


General  Electric  Company,  Section  431 
Electronics  Park,  Syracuse,  New  York 
Rush  me  latest  bulletins  plus  price  information  on 
General  Electric  test  equipment. 


OTY . STATE. 


EXTRUDED  VINYLTUBING 

that’s  MIIDCW  KISISTANT! 


SHowi  trtoftd  SynHiolvor 
Extruded  Twbing 


We  can  now  supply  you  with  o  mildew  resistant  Syntholvor  Extruded 
Vinyl  Insulating  Tubing.  This  will  be  good  news  to  many  of  our  customers 
—  those  who  hove  electrical  insulation  problems  where  protection  from 
mildew  or  fungus  is  essential. 

Proof  of  the  resistance  of  this  new  extruded  tubing  to  fungi  and  bacteria 
is  shown  in  the  unretouched  photographs  of  a  28>day  Petri  dish  test. 
Note  in  the  top  picture  how  the  treated  tubing  has  completely  resisted 
attack,  whereas  the  untreated  tubing  is  well  covered  with  fungi  and 
bacteria. 

If  you  hove  a  problem  of  this  nature,  weTI  be  glad  to  send  you  a  test 
sample  without  charge. 


Shews  untreoted  Syntholvor 
Extrvded  Tubing 


Corporation 

308  N.  Jay  St.  Rem*,N.  Y. 


CORPORATION 

VMolrers  9f  y 

Iltdrical  lastlothg  J 
Twhhig  a»d  Slttvkg  / 
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ERIE  RESISTOR  COMPONENTS 


TwMptratar*  C—iR—iiti«t 
MaHai  latalatH  Caninicwt 
0.5  MMF— 550  MMF 
Tiwparatf  C— paiiaitMt 
Dippa<  lMiilat«4  Cafawicwi 
0.5  MMF—  1,800  MMF 
Tawpiratera  CaaipMsatiag 


Erie  Resistor  Components  are  designed 
with  definite  objectives  in  mind;  they 
must  be  accurate  and  well  within  the 
toleranc*»s  required  for  their  applica¬ 
tion;  they  must  be  reliable  for  sustained 
satisfactory  service  based  on  time 
proven  life  tests;  they  must  be  compact 
and  sturdy  for  easy  installation  on  the 
assembly  line  and  in  the  service  shop. 

Erie  manufactures  a  complete  line  of 
Ceramic  and  Button  Mica  Capacitors  for 
transmitter  and  receiver  applications: 
Fixed  Ceramic  and  Mica  Capacitors, 
Variable  Ceramic  Capacitors,  Carbon 
Suppressors,  Custom  Injection  Molded 
Plastic  Knobs,  Dials,  Bezels,  Name 
Plates  and  Coil  Forms.  Complete  tech¬ 
nical  information  on  request. 

Hi'K.  (3R  Aod  PUsicoa  ara  ragit* 
larad  trada  aaaiaa  of  Kria  Raaittor  Corporatioa. 

ERIE  RESISTOR  CORE,  ERIE,  PA. 

LONDON,  ENGLAND  •  TORONTO,  CANADA 


% 

ClMh-Erlt  PItiicM*  T«b«  tattw  Mica  CaaSaatart 
Sackats  aritb  haM  la  bp-paaa  I5  mmf— «,000  mmf 
Caraaricaat  10tal,SMMMF 


If  your  input  problem  is.,. 

•  UatliUt  liM  »thti 

•  AabiMrt  taaparalvra  fraa  OC  ta  40C 

•  Rapid  lio*  vahofe  dMoges 

9  SiowhoMMsIy  voryiog  Hot  ood  Uad 

If  your  input  problem  is  smoothing  out 
voltage  supply  fluctuations,  look  to 
115-volt  G-E  stabilizers.  Guarding  a 
rated  load  at  unity  power  factor,  they 
maintain  output  within  =^1%  against 
line  variations  from  95  to  130  volts. 
Quiet,  automatic,  they  provide  quick 
recovery  when  subject  to  simultaneous 
line  and  load  variations,  and  voltage 
surges.  Compact,  lightweight  G-E  stab¬ 
ilizers  do  the  job  for  you. 


if  your  product  is... 

If  yovr  product  It  composod  of  ono  of  th#  fol¬ 
lowing  itomt  that  roquiro  voltago  stability,  it  will 
poy  you  to  Invostigoto  tho  odvantagos  of  G-E 

stabilizors. 

•labvislM  anU  ndi* 

^Etoctfchailwl 

■ppirrtis 

#ToUplMM  ippf  itui 

•T*st  aviipiiMirt  wU 

•SmbU  (qBipnwri 

procisiM  proctssos 

•UWW  cimits 

WMwtafraplik 

•PhatMMtaff 

•llactraak  cirnrits 

•I-ray  aqaipMal 

•CdibnrtiM  davkn 

•IwtHim  (Ml-wm) 

•C«l«r  (Mnparatan 

HOWTD 

give  your  product 
low-cost 
voltage  coutrol 
within  ±1% 

G-E  Automatic 
Voltage  Stabilizers 

For  equipment  that  requires  stable  a-c  input, 
look  to  General  Electric  voltage  stabilizers 
for  precision  voltage  control.  For  stable 
output  of  115  or  230  volts  in  sizes  from  15 
to  5000  va,  standard  G-E  stabilizers  can  be 
used  to  cut  costs  and  to  save  space. 

Why  not  investigate  G-E  stabilizers  for  an 
answer  to  your  problem  of  voltage  stabili¬ 
zation.  For  a  modest  investment,  they  go  a 
long  way  toward  decreasing  your  field  calls, 
increasing  customer  satisfaction. 

For  details  on  G-E  stabilizers,  see  your 
G-E  specialist  at  your  local  G-E  office,  or 
write  for  booklet  GEA-3634,  Apparatus 
Dept.,  General  Electric  Co.,  Schenectady  5,  N.Y. 


GENERAL 


ELECTRIC 

«>« 
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You  €an  use 


ACTUAL  SIZE 


THE  NORTH  ELECTRIC  MANUFACTURING  COMPANY 


x\lthough  we’ve  been  in  the  business  since  1 884,  we've 
never  made  a  relay  that  has  a  broader  variety  of  applica* 
tion  than  our  new  line,  known  as  ‘'M>type".  A  typical 
example  is  the  enclosed  relay  shown  at  left,  which  will 
be  available  either  hermetically  sealed  or  with  snap'off 
dust  cover. 

This  “Midget”  will  out>perform  other  relays  of  several 
times  its  weight  and  current  consumption.  (In  normal 
use  it  draws  .05  watts.)  It  has  successfully  met  rigid 
Armed  Forces  tests  from  71®  C  to  -53“  C,  survived  thirty- 
day  humidity  courses,  vibration  tests  and  dielectric 
breakdown  tests  at  500  volts.  Wherever  there’s  a  tough, 
big-time  relay  job  to  be  done,  specify  North  M-type 
relays.  Available  in  more  than  70  combinations  of  make 
and  break  contacts  in  stock  assembly. 


Special  Relays?  Let  North  Engineer  them  for  you  I 


Orlginefert  of  AEL  SSL  AY  Sytfems  of  Aetomafic  Switching 


1438  T,  South  Market  Stroot,  Gallon,  Ohio,  U.$A. 
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The  new  North  Relay 

£ 

Catalog  describes  the 

n 

vast  variety  of  relays  made 

by  North  for  every  con- 

ceivable  use,  and  this 

1 

company’s  unmatched 

1 

facilities  for  special  relay 

engineering. 

IN-RESCO  high  quality  wiia  wound  reiiaton  oia  daiignod  to  moot  th*  nood  ci  th* 
□•ctronic  and  Instrumentation  industries  with  dependable  resistors  oi  closer  tolerances, 
proven  periormance  and  practical  cost.  Instrument  Resistors  Company,  through  constant 
expansion  oi  its  iacilities  and  continuous  modernisation,  keep  pace  with  the  wire  wound 
resistor  requirements  oi  all  phases  oi  the  electrical  field.  Consequently,  the  equipment 
manuiacturer  can  obtain  IN-RE&CO  wire  woimd  resistive  components  at  prices  fully 
reflecting  the  economy  oi  mass  productkm  and  built  to  a  standard  oi  quality  that  con 
only  result  irom  exclusive  specialisation  in  the  manuiacture  oi  these  products. 


MAX.  RfSISTANCE 
331  Alley  ISim  ehms 
Nlchfeeie  3,000  eheis 
MeepewM  3,300  okms 

ROOT  SIZE 
3/U"«a.  1*  lent 
TOLERANCE 
IteeSetS  1  % 

'WLAN  H  (NON-INDUCTIVE) 
50%  LOWER  MAX.  RES. 


IN-RES-CO  TYPE  IR 
WIRE  WOUND  RESISTORS 


TTPE  WLA 

«i«l^ 


For  use  where  space  is  at  a 
premium!  Combining  midget  sise 
and  extremely  low  cost  with  pre¬ 
cision  quality  and  periormance. 

IN-RES-CO  TYPE 
i  IR  resistors  meet 

all  requirements 
I  where  precision  resistance 

values  and  exceptionally 
small  sise  must  be  satis¬ 
fied  at  lowest  possible  cost 
—  Although  no  larger  than 

molded  resistors,  type  IR 
units  are  wire-wound  to 
o  standard  tolerance  oi 
±:  1%  and  maintain  this 
accuracy  throughout  their 
life.  They  withstand  rough 
usage  and  intermittent 
I,  over-load  in  continuous 


MAX.  RESISTANCE 
331  Alley  7,500  otieil 
NMieete  4,000  ehiei 


CUSTOM  BUILT 
RESISTORS 

INSTRUMENT  RESISTORS 
COMPANY  builds  resistors  to 
your  spccifiestions  for  spcciel 
applicstions.  All  are  produced 
to  close  tolerance  to  meet  any 
unusual  custom  requirements 
IN-RES-CO  can  supply  wire- 
wound  resistors  in  large  or 
small  quantity  to  practically 
any  electrical  and  mechanical 
specification  on  short  notice. 
Inquiries  are  invited  and  quota¬ 
tions  will  be  supplied  upon  re¬ 
ceipt  of  specifications  and  in¬ 
formation  regarding  quantity 
desired. 
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Type 

M«. 

Rm.* 

Mn. 

W«tti 

Rady 

DIa. 

Body 

LtnfOi 

LMdi 

IR-10T 

IR-115 

iR-ise 

IR-ltl 

IR-tSO 

IR-31S 

1M0 

tS(XI 

3500 

0000 

itooo 

ttooo 

1/3 

1/4 

1/t 

1 

t 

5 

7/64* 

1/3' 

5/31' 

3/16' 

1/4' 

3/3' 

3/3' 

1/1' 

1/1' 

3/4' 

1' 

1-1/1' 

MS'  1 1-1/1' 
MS' a  1-1/1' 
013' s  1-1/1' 
.013'  X  1-1/1' 
.Oil's  1-1/1' 
.040' s  1-1/1' 

Miiitiiici  wtof  .00135*  di«.  wir«.  HifiMr  okiNk 

CM  bt  HBiiit  «mN«i  wIm. 

TYPE  RL 

V4  WATT 

■  1 

iv 

MAX.  RiS. 

O.S 

■ 

Vi"  dlo.  Vi"  Ian* 

ii 

6 
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RESISTIVE  COMPONENTS  FOR  EVERY  NEED 


IN-RES-CO  wir*  wound  rMiaton  offor  th«  circuit  dMiqnor  a 
DOW  opportunity  to  moot  incrocminqly  critical  roquiromonto.  Tho 
IN-RESCO  lino  is  comploto — rooiotonco  rongoo  irom  .01  ohm 
to  ooTorol  mogohmo;  powor  rating!  irom  a  iroctioa  oi  a  watt 
to  10  watt!.  Spodal  unit!  oro  includod  ior  countorocUng  high 
humidity,  iunguo.  !paco  limitation!,  tomporoturo  riM,  otc.  Unit! 
can  bo  ouppliod  oithor  inductiTO  or  noo-inductiTO,  wound  with 
Nkhromo,  Monganin  or  331  Alloy.  For  comploto  data,  oond 
im  tho  now  IN-BE&CO  catalog. 


of  particular  importance  now! 

A  COMPLETE  LINE  OF  IN-RES-CO 
MINIATURE  and  SUB-MINIATURE  RESISTORS 


A  complete  line  oi  reeiitore  ipecially  deeigned  ior  inclueion  in  miniotur- 
iied  equipment  and  component  deeigne.  Ideally  euited  ior  all  application! 
requiring  reeiitive  unit!  oi  extremely  compact  eixo  and  high  dependability. 
Available  in  type!  and  lixee  that  meet  practically  every  application  need. 
Available  to  clooe  tolerance  and  in  hiqh  reeixtance  valuee.  yet  email 
enough  to  meet  limited  ipoce  requirement!  oi  the  moit  compact  eqtiipment. 
For  complete  information  call  or  write  today,  or  coiuult  the  latent 
IN-RES-CO  catalog. 


INSTRUMENT  RESISTORS 
COMPANY  ipeeialim  in  the 
manufacture  ^  RF  ehola  coib 
wound  to  any  ipccificd  induct¬ 
ance  and  Q  value.  Coile  in  t^ 
category  are  precidon  wound  on 
ultra-modem  winding  equip¬ 
ment  that  inuirei  fined  product 
quality  at  lowctt  cod.  IN-RES- 
CO  i>  equipped  to  Mipply  unit! 
of  them  typet  or  othen,  includ¬ 
ing  hermetically  tealed  units,  in 
large  or  small  quantity  to  exact 
specification.  For  prompt  qu^ 
tation  on  your  requirements, 
call  or  write  outlining  specifica¬ 
tions  and  quantity. 


INSTRUMENT  RESISTORS  COMPANY 


1036  COMMERCE  AVENUE  iQn  UNION,  NEW  JERSEY 


MANUFACTURERS  OF  WIRE  WOUND  RBISTORS  FOR  EVERY  EUCTRICAL  AND  EUCTRONIC  NEED 
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PACKAGED  Functional  Electronics 


Components  for  Control  Systems 


products 


Servomechanismi  Inc.  designs,  engineers  and 
manufactures  electronic  control  devices  for 
military  and  commercial  applications. 

These  devices  are  composed  of  a  number 
of  functional  electronic  units,  which  are  mini¬ 
aturized  and  packaged  as  plug-in 
components. 

Control  equipment  is  readily  synthesized 
from  these  small  component  packages  which 
solve  the  important  system 
requirements  of : 

*  Spatial  adaptability 

•  Instant  maintainability 


V 


Tty 


Training  simplicity 
Ease  of  manufacture 


ACTUAl 

SIZE 


4  nA^i^W. 


Pyramid  Typ«  PO  "GLASSIAL’’  miniature  paper  capacitors 
are  assembled  in  metal  tubes  widi  glass-metal  terminals. 
They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 


TEMPERATURE 
RANGES:  -55*10  +125*C. 


CAPACITANCE 

RANGE:  .001  mfd.  to  1.0  mfd. 

VOLTAGE  RANGE:  100  to  600 

v.d.c.  oporatini 


Your  inquiries  are  invited 


PYRAMID  Electric  Company 


VISIT  OUR  BOOTH  NO.  208  AT  THE  IRE  CONVENTION 
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PYRAMID  ELECTRIC  COMPANY 

1445  Hudson  Boulevard 
North  Bergen,  N.  J,,  U  S.  A 

TELEGRAMS  WUX  North  Bergen,  N.  J. 
CABLE  ADDRESS  Pyromiduso 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


“If  Russia  Strikes,  this  will  be 
primarily  an  electronics  war.  In 
which  type  of  conflict  our  country 
can  show  to  best  advantage. 
Science  covers  a  multitude  of 
fields.  To  single  out  any  particular 
one  for  emphasis  may  seem  out 
of  place.  However,  in  this  world 
crisis,  it  is  realistic  to  single  out 
the  field  of  electronics  as  of  spe¬ 
cial  importance. 

“Electronics  includes  radar, 
automatic  sighting  for  fire  power, 
guided  missiles,  defense  against 
the  submarine  and  automatic  con¬ 
trols  of  countless  kinds.  In  World 
War  II,  electronics  had  a  sensa¬ 
tional  start  but  did  not  get  far 
beyond  an  infant  industry.  Nu¬ 
merous  postwar  applications  came 
along,  the  best  known  being  tele¬ 
vision.  Now  a  great  new  stimulus 
will  come  from  the  defense  pro¬ 
gram,  and  as  a  result,  electronics 
will  emerge  as  a  mature  industry. 
The  permanent,  peacetime  signifi¬ 
cance  for  all  American  industry 
will  be  great. 

“Statistical  estimates  of  war 
orders  in  electronics  are  difficult 
to  make.  .  .  .  The  best  judgment 
at  the  moment  is  that  the  value  of 
electronic  equipment  per  man  in 
uniform  will  be  at  least  three  to 
four  times  a.s  great  as  that  in  the 
last  war.  Quite  possibly  this  ratio 
may  have  to  be  revised  upward  as 
the  events  of  1952  and  1953  un¬ 
fold.” — Economist  Lionel  D.  Edie 

“The  Impact  of  rapidly  increas¬ 
ing  national  defense  orders  has  so 
far  been  felt  only  (largely)  in  the 
acceleration  of  current  military 
production  and  expansion  of  re¬ 
search  and  development  work. 
Volume  of  sales  to  the  armed  serv¬ 
ices  has  not  yet  increased 
(much).” 

So  says  Charles  F.  Adams,  Jr. 
of  Raytheon  in  a  statement  to 
stockholders.  Words  in  parenthe¬ 
ses  are  ours  and,  with  this  much 
latitude,  the  statement  represents 
a  fair  picture  of  the  extent  to 
which  the  mobilization  program 
has  affected  most  manufacturers 
in  the  field  of  electronics  at  this 
writing. 


Late  January  Meeting  of  the 
Electronics  Equipment  Industry 
Advisory  Committee  with  Muni¬ 
tions  Board  and  military  officials 
at  the  Pentagon  highlighted  prob¬ 
lems  businessmen  on  the  one  hand 
and  government  men  on  the  other 
are  trying  to  solve  by  mutual  co¬ 
operation. 

Industry  spokesmen  emphasized 
the  necessity  for  speeding  up  the 
placement  of  orders  to  preserve 
engineering  personnel  and  labor 
forces,  suggested  closer  coordina¬ 
tion  by  the  various  services,  urged 
faster  contracting  procedures  and 
the  development  of  programs  to 
establish  more  subcontracting 
supply  sources. 

Government  spokesmen  said 
every  effort  is  being  made  to 
spread  procurement  over  a  larger 
number  of  plants,  emphasized  that 
negotiation  of  contracts  rather 
than  the  competitive  bid  system 
could  now  be  widely  used  to  speed 
up  placement  of  orders,  said  that 
money  on  hand  was  not  enough  to 
avoid  all  dislocation  during  the 
conversion  from  civilian  to  mili¬ 
tary  manufacturing  but  soon 
might  be. 


Munitions  Board  Electronics 
Equipment  Industry  Advisory 
Committee  consists  of  the  follow¬ 
ing  men : 

B.  Abrams.  Emerson 
W.  R.  O.  Baker,  OB 
M.  F.  Balcom,  Sylvania 

A.  A.  Berard,  WarA-Leonard 

E.  W.  Butler.  Federal  Tel. 

R.  W.  Carter,  Carter  Motor 
M.  Cohen,  Sickles 

A.  Crossley,  Electro  Prod. 

R  O.  Driver.  Wilbur  B.  Driver 
H.  A.  Eble,  IRC 
R  C.  EIllls.  Raytheon 
W.  Sivans,  Westinghouse 

F.  M.  Folsom,  RCA 

P.  V.  Galvin,  Motorola 

Q.  M.  Gardner,  Wells-Gardner 
R  A.  Graver,  Admiral 

W.  J.  Halliaan,  Hallicra/ters 
R  F.  Herr,  Philco 
E  K.  Foster,  Bendix 
A.  P.  Hlrsch,  Micamold 
H.  Ik  Hoffman,  Hoffman  Radio 
J.  J.  Kahn,  Standard  Trane. 

J.  Kruesl,  Americon  Lava 

F.  R  lAck,  WB 

W.  A.  MacDonald,  Hazeltine 

T.  Meloy,  Melpar 

H.  Ik  Oleaen,  Weston 

A.  D.  Plamondon,  Jr.,  Indiana  Steel 

R.  C.  ^rasue,  Sprague  Elec. 

A  R  Thlessen,  GR 

C.  A.  Warden,  Jr.,  Superior  Tube 

G.  B.  Wright,  Bliley 


Manpower  is  already  critical  in 
our  highly  specialized  technical 
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This  "brain"  can  stump 
a  thousand  experts 


HuiMlr«4(  Sylvanio  Ocnnanlwiii 
I><«dM  timwlal*  iIm  tynaiNM  •! 
iIm  hiimfin  brain,  givinf  tfcn  mn* 
cbinn  Ihn  ability  ta  campwta, 
iiMika  cotnpariiotw  and  form  dod 
tion»  baood  on  tboto  comparitono. 


SYLVANIA  Germanium  Diodes 
speed  "thinking  processes" 
of  the  new  compact 
MADDIDA*  Computer 


This  latest  elecuonic  computer,  made  by  Northrop  Aircraft 
Inc^  is  smaller  than  an  average  desk,  yet  it  can  surpass  the 
efforts  of  a  thousand  expert  mathematicians. 

In  a  few  seconds,  the  machine  can  solve  complex  problems 
requiring  months  or  even  years  on  standard  desk  calculating 
equipment. 

Contributing  to  the  amazing  speed  and  to  the  compactness  of 
this  machine  are  several  hundr^  Sylvania  Germanium  Diodes.  Set 
snugly  in  short  rows,  these  diodes  actually  function  as  ultra-high 
spe^  relays,  shunting  suings  of  numbers  or  instruaions  about 
among  the  vacuum  tubes. 

The  small  size  of  Sylvania  diodes  also  permits  compact  pack¬ 
aging  and  worthwhile  economies  in  design  cost  while  assuring 
maximum  efficiency  of  operation. 

Let  us  acquaint  you  with  some  of  the  other  important  uses  for 
Sylvania  Germanium  Diodes.  Perhaps  they  can  help  you  solve  cost 
or  design  problems.  For  detailed  data  concerning  the  complete 
line  of  Sylvania  Germanium  Diodes,  mail  the  coupon  TDDAY! 


*T1m  Ram*  MADDIDA  h  d*riv*a 
fram  "Maftiatic  Drwn  Digital 
DHfarantial  ARolyiar."  ^  < 
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SHOCK  VIBRATION  NEWS 


SMALL  Air-damped  BARRYMOUNTS 


These  new  compact,  air-damped  BARRYMOUNTS  are 
designed  especially  for  mounting  small,  light-weight  apparatus 
and  instruments.  Each  unit  mount  occupies  only  about  one  cubic 
inch  and  weighs  5/16  ounce.  Loa'd  ratings  are  from  0.1  to  3.0 
pounds.  Two-hole  and  four-hole  mountings  are  available. 

Mounting  bases  assembled  with  these  unit 
Barrymounts,  can  be  furnished  to  your  speci¬ 
fications  for  dimensions  and  load  ratings;  a 
typical  instrument  mounting  base  is  shown 
above. 


FREE  DATA  SHEET  #606  gives  details  of  sizes  and  perform¬ 
ance  characteristics  of  Series  6465  and  6690 
BARRYMOUNTS.  Ask  also  for  Catalog  502 
describing  other  BARRYMOUNTS  for  air¬ 
craft  service,  and  for  Catalog  509  covering 
ALL-METL  Barrymounts  for  unusual  air¬ 
borne  applications  at  extremes  of 
temperature. 


»  BARRY 

C  O  R  P 

Mali  OSc*  707  Pleosoat  St. 

•  Watertewa  72,  MostackMatta 

1  New  York  Rochester  Philadelphia 

Woshington  Clove 

land  Dayton  Detroit 

V  Chicago  Minneopolis  St.  Louis 

Seattle  Los  Angelt 

■s  Dallas  Toronto  ^ 

■USINtSS  MltFS  (cmHumO 

field.  At  the  top  of  the  Air  Force’s 
list  of  18  types  of  officers  most 
needed  in  the  current  expansion 
program  is  the  word  “electronics”: 
radar  and  radar  maintenance 
heads  the  list  of  8  needed  types 
of  airmen. 

Unconfirmed  but  plausible  is  the 
rumor  that  a  well-established  firm 
in  our  field  has  offered  to  hire  all 
electronic  engineers  in  the  grad¬ 
uating  class  of  a  western  univer¬ 
sity.  And  that  another  firm,  not 
so  well  established,  is  attempting 
to  hire  several  hundred  electronic 
engineers  in  the  hope  that  if  they 
can  get  engineers  they  can  get 
government  business. 

Civilian  Defense,  not  yet  cohe¬ 
sive  on  a  national,  state  or  city 
basis  insofar  as  communications  is 
concerned,  appears  to  wait  upon 
assignment  of  radio  frequencies 
linking  at  least  two  of  the  three 
levels  of  government  together  in 
the  event  wires  go  down.  Action 
re  amateurs  (p  148)  is  just  one 
necessary  step. 

A  Federal  Civilian  Defense  Ad¬ 
ministration  committee  says  no  in¬ 
struments  suitable  for  high-inten- 
sity  radiation  measurements  im¬ 
mediately  after  an  atomic  attack 
are  presently  available.  Low-in¬ 
tensity  measurements  can,  how¬ 
ever,  be  made  in  the  weeks  that 
follow  such  an  attack  by  means  of 
existing  instruments. 

Sale  of  2-meter  transmitters  and 
receivers  to  people  who  are  not 
amateurs  indicates  a  new  market 
for  emergency  communications 
gear.  Similarly,  a  civilian  defense 
market  is  developing  for  electronic 
megaphones. 

Korean  Night  Attacks  have  re¬ 
newed  the  interest  of  our  military 
men  in  infrared  detection  appara¬ 
tus  such  as  the  “sniperscopes” 
and  “snooperscopes”  employed 
with  considerable  success  at  Okin¬ 
awa  in  the  last  war.  Look  for  new 
development  and  production  con¬ 
tracts  in  this  field  in  the  near 
future.  And  increased  demand  for 
the  special  batteries  involved. 

Along  the  same  lines,  we  hear 
that  conventional  electronic  hear¬ 
ing  aids  have  considerable  virtue 
in  detecting  the  presence  of  in¬ 
filtrating  forces.  Minor  modifica- 
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tion  of  design  could  greatly  in¬ 
crease  military  effectiveness. 


Test  Equipment  and  mainte¬ 
nance  procedures  must  be  devel¬ 
oped  in  step  with  new  military 
electronic  equipment  or  such 
equipment  will  be  limited  in  its 
effectiveness.  This  is  the  warning 
of  E.  U.  Condon  of  the  National 
Bureau  of  Standards,  who  points 
out  that  in  World  War  II  many 
radar  sets  operated  for  extended 
periods  at  half  their  potential 
range. 


Critical  Materials  are,  we  under¬ 
stand,  conserved  in  a  still  experi¬ 
mental  Philco  television  receiver 
design  that  makes  wider  use  of 
selenium  rectifiers,  voltage  dou¬ 
blers  and  new  circuits,  especially 
for  synchronizing  and  deflection. 

More  detail  later  in,  we  hope, 
our  feature  pages. 


Transistors,  according  to  a  re¬ 
port  just  released  by  the  Depart¬ 
ment  of  Commerce,  may  achieve 
their  first  big-time  volume  in  tha 
trigger  circuits  of  digital  com¬ 
puters. 


/  TYPE  6 
SENSITIVE 
CONTACTOR 

A  polarind  m«9n*t!c  itructur*  with  iw!tchin9  up 
to  4  polo  2  throw,  or  4  polo  3  potitioni;  5  omporo 
nominol  contact  rating. 


More  Than  4,000,000  radiotele¬ 
phone  contacts  with  pilots  in  flight 
were  made  by  CAA  aircraft  com¬ 
municators  in  the  first  eight 
months  of  1950,  an  increase  of  224 
percent  over  the  similar  period  in 
1949. 


Mtaiariai 

Aaplilyiai 


MccIimUii 


^  itirtti* 

For  POSITIONINe.  REMOTE  CONTROLLING  (at  in 
tarvot)  and  TELEMETERING.  Whan  conditions  ara  "normaT', 
armatura  it  forcibly  maintainad  in  a  balancad  condition,  all 
circuits  opan.  , 


Uitifftiaf 


IBM,  maker  of  business  ma¬ 
chines,  has  just  used  its  2,313,- 
126th  electron  tube. 


ttasnasl  (M  pat.) 

For  SWITCHING.  OVERLOAD  PROTECTION,  ate.  Mo¬ 
mentary  Signal  at  from  push  button  or  circuit  overload  trips 
relay,  which  ramaint  "Latched"  until  alactrically  rasat. 


A  British  Subscriber  has  just 
secured  an  American  patent  cover¬ 
ing  a  new  type  of  connector  which 
appears  to  be  unique  in  that  both 
parts  are  identical,  facilitating  in¬ 
terchangeability.  He  wants  to  con¬ 
tact  interested  manufacturers. 

We’ll  be  glad  to  provide  the  in¬ 
troduction. 


First  in  1^44  d«v«lepm«iit  in  m«9nttic 

iwitctiin9,  th«  $i9m«  Typn  4  bncemn  •$t«biisK«d  (I)  nn 
•ictlUnt  output  dovico  lor  mony  Mrvo  omplifior;  (2) 

ono  ol  tko  bott  ovoiUbI#  Utckin9  roUys  wHort  ru99odAOtt,  roiist* 
•ftcn  to  sKoch  ond  vibration  and  lon9  lifa  ar#  important;  {3) 
probably  tko  only  contactor  of  comparablo  switek  capacity  witk 
$0  milliwatt  sensitivity  (or  bettor,  witk  less  tkan  4  poles). 

In  tko  procoM  of  eiploitin9  tkese  possibilities,  kowever,  as 
witk  any  new  prodect.  many  minor  defects  or  '’bu9s"  came  to 
li9kt.  Tkere  were  types  of  instability,  distortion  of  frame  under 
some  kinds  of  sKock.  and  areas  wkere  inadequate  precision  in 
manufacture  was  evident.  In  elim!natin9  tkese  ‘’bu9t'‘,  details, 
tolerances,  processes  and  teckniques  kave  been  raeofineared 
tkrouqkout.  and  tke  prasent  product  kas  consistent  and  uniform 
properties. 


TV  Therapy  is,  according  to 
officials  of  a  Pennsylvania  hospi¬ 
tal,  helping  bring  mildly  psycho¬ 
pathic  patients  back  to  normal. 

And  in  some  cases,  we  hasten  to 
add,  vice  versa. 
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New  Development  In 
Mallory  Midgetrol* 

Minimizes  TV  Drift! 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH 


Metallurgical  Products 
Contacts  Special  Metals 
il  elding  Materials 


Electrochemical  Products 
Capacitors  Rectifiers 

Mercury  Dry  Batteries 
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15/16"  MALLORY 
MIDGETROL 


(Paorr  raliaa^  wall) 


FJectriral  characteristics  specially  <le- 
signed  for  critical  applicatinns  in 
television,  radio  and  other  circuits. 
Insulated  shafts  are  knurled  for  ease 
in  adjustment.  Current-carrying  parts 
provide  I.tOO  volt  insulation  ... '^is" 
diameter  saves  space.  Precision-con- 
trolleii  carhon  element  provides  smooth 
tapers,  quiet  operation,  accurate 
resistance  values,  less  drift  in  tele¬ 
vision  applications. 

•Trade  Mark 


The  Mallory  Midgetrol  now  embodies  a  new  technique  in 
variable  resistor  manufacture  .  .  .  providing  precise  control 
of  drift  under  high  humidity  conditions.  It  involves  a  new 
treatment  of  the  carbon  element,  assuring  uniform  dispersion 
of  talcum-fine  particles  over  a  special  phenolic  base  with  an 
extremely  low  factor  of  moisture  absorption.  As  a  result, 
drift  is  held  within  very  close  limits. ..well  within  the  require¬ 
ments  for  TV  picture  stability.  This  feature  trill  obtiotisly 
eliminate  a  troublesome  source  of  field  sen  ice  problems.  It  is  an 
important  addition  to  the  desirable  characteristics  described 
at  the  left. 


Electromechanical  Products 


That's  service  beyond  expectations! 


Mallory’s  electronic  component  know-how  is  at  your  disposal. 
What  Mallory  has  done  for  others  can  be  done  for  you! 


Rnintftrs 
Tl  Tuner$ 


Suitches 

Vibrators 


E  L  E  C  T  R  O  N  I  C  S....D  O  N  A  L  D  G.  F  I  N  K....E  d  i  t  o  A  R  C  H  .  1951 


►  M  -MMM  .  .  .  Mobilization  of 
our  war  resources  involves  men, 
materials  and  machines.  So  far 
as  the  electronics  industry  is  con¬ 
cerned  the  recent  news  in  these 
departments  is,  respectively,  bad, 
Rood  and  fair.  The  manpower  sit¬ 
uation  is  bad.  If  we  are  to  absorb 
the  5-to-lO-biIlion-dollar  annual 
load  of  military  production  that  is 
now  on  paper,  our  most  serious 
shortage  is  trained  technical  man¬ 
power.  In  the  face  of  this  certain 
fact,  we  find  students  in  engineer¬ 
ing  colleges  deserting  their  studies 
and  enlisting  in  droves  to  escape 
service  as  foot-soldiers  in  favor  of 
service  as  airmen  or  sailors.  A 
belated  promise  to  permit  choice 
of  service,  after  completion  of  the 
current  college  year  arrested,  but 
did  not  stop,  this  exodus.  It 
should  be  stopped  entirely  and 
quickly.  We  need  an  enlightened 
program  of  student  deferment  (the 
Hershey  plan  makes  sense  to  us). 
But  we  need  it  now,  not  after  we 
lose  a  year’s  supply  of  young 
engineers. 

The  materials  situation,  as  we 
see  it,  is  good.  Domestic  produc¬ 
tion  must  be  cut  back,  due  to  lack 
of  materials.  This  is  inevitable; 
the  only  danger  is  that  it  may  be 
cut  back  too  soon  and  interrupt  the 
flow  of  production.  This  danger 
seems  much  less  likely  in  view  of 
the  recent  action  by  the  National 
Production  Authority  in  avoiding 
a  shut-down  in  the  RCA  Harrison 
plant.  Industry  and  government 
seem  to  be  working  well  together 
on  this  aspect.  Industry  has  to 
have  a  well-documented  story,  and 
no  nonsense.  But  granted  a  little 
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TALK 

hard  work  in  getting  convincing 
facta  together,  relief  can  be  ob¬ 
tained.  Amen ! 

As  to  machinery,  fair  is  the  word. 
We  have  a  vastly  expanded  plant 
capacity  in  this  business  of  ours, 
based  almost  entirely  on  peace¬ 
time  production  of  television  sets. 
To  the  extent  that  this  capacity 
can  be  used,  we  are  in  good  shape. 
But  to  the  extent  that  special  items 
must  be  made  for  new  military  de¬ 
signs,  we  are  in  poor  shape.  It 
takes  a  year  and  a  half  to  build  a 
plant  for  making  subminiature 
tubes,  and  millions  of  dollars  on 
the  line.  If  the  predicted  military 
consumption  of  subminiatures  ma¬ 
terializes,  we’ll  need  at  least  one 
such  new  plant,  maybe  more,  be¬ 
fore  18  months  are  up.  But  official 
action  on  new  plant  construction 
is  slow.  If  we  start  now,  we  can 
meet  the  demand.  Start  we  must! 

►  SEQUENTANEOUS  .  .  .  Looks 
like  a  new  term  is  needed  to  de¬ 
scribe  color  television  systems. 
Time  was  when  the  systems  were 
separate  and  distinct:  CTI,  CBS 
and  RCA  were  sequential,  by  lines, 
fields  and  dots,  respectively.  The 
1946  three-channel  RCA  system 
and  the  1950  GE  (Dome)  system 
were  simultaneous.  But  now  the 
sharp  lines  are  being  broken  down. 
Largely  as  a  result  of  the  Hazel- 
tine  work  on  the  RCA  dot-sequen¬ 
tial  system,  it  has  been  realized 
that  the  RCA  system  is  in  fact  a 
simultaneous  system,  not  only  in 
the  by-passed  monochrome  portion 
of  the  system,  but  also  in  the  inter¬ 
spersed  color  signals.  In  fact,  it 
appears  that  the  difference  be¬ 


tween  the  GE  and  RCA  systems 
lies  largely  in  the  terminal  appar¬ 
atus,  not  in  the  principle  of  spec¬ 
trum  utilization.  It  is,  in  fact, 
easy  to  show  that  the  color  signals 
in  the  dot-sequential  system  are 
present  continuously  and  simul¬ 
taneously  and  that  the  dot-sequen¬ 
tial  pattern  is  merely  a  form  of 
interference  between  the  separate 
carriers.  Professor  Everitt  re¬ 
minds  us  that  the  CBS  system  can 
also  be  considered  simultaneous, 
in  which  each  of  the  continuousiy- 
present  color  carriers  cancels  out 
in  two  fields  out  of  three.  Many 
think  that  this  latter  concept  is 
stretching  things,  and  there  cer¬ 
tainly  is  a  difference  in  the  man¬ 
ner  in  which  the  systems  can  be 
used  practically.  A  lot  of  thought 
is  needed  to  straighten  out  the 
concepts.  Pending  a  definitive 
statement  of  what  system  does 
what  and  how,  we’re  disposed  to 
call  the  whole  bunch  of  ’em 
simulquentiai  systems. 

>■  EXAGGERATED ...  As  we  shall 
announce  in  more  detail  in  a  later 
issue,  the  staff  of  this  journal  is 
currently  engaged  in  a  monu¬ 
mental  indexing  effort  which  has 
led  us  to  examine  critically  the  in¬ 
dexes  of  other  periodicals.  To  our 
surprise,  looking  over  the  1950 
index  of  the  Proceedings  of  the 
IRE,  we  came  across  this  entry: 

Obituaries:  Zworykin,  Vladimir 
K.,  April,  p.  447.  A  hurried  check 
in  the  April  issue  reassured  us; 
Dr.  Zworykin’s  demise  had  been 
slightly  exaggerated.  He  had, 
rather,  been  inducted  into  Eta 
Kappa  Nu. 
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Latest  Developments 


New  laboratory  experiments  are  outlined.  Circuit  of  a  practical  generator  is  given.  A 
short-range  portable  communication  device  using  a  xylene-filled  tank  for  ultrasonic 

diffraction  is  also  described 


PHENOMENA  associated  with 
intense  ultrasonic  waves  are 
no  longer  scientific  curiosities  and 
have  been  put  to  a  variety  of  appli¬ 
cations.  Among  recent  patents  is 
one  for  a  washing  machine  using 
ultrasonic  agitation  to  launder 
clothes. 

Ultrasonic  energy  has  been  used 
to  produce  alloys  of  metals  which 
are  not  ordinarily  miscible.  A  new 
soldering  iron  uses  ultrasonic  vi> 
brations  to  destroy  refractory  oxide 
film  and  permit  soldering  aluminum 
without  flux.  Sterilization  of  foods 
and  coagulation  of  aerosols  such  as 
mist  and  smoke  are  subjects  of 
ultrasonic  investigation. 

Waves  generated  by  a  circular 
piston  source  vibrating  at  audible 
frequencies  spread  out  from  the 
source  in  all  directions  and  will 
bend  around  comers.  At  higher 
frequencies  the  waves  assume  di¬ 
rectional  characteristics  with  more 
of  the  wave  energy  propagated  in 
certain  directions  than  others  and 
with  less  bending.  At  very  high 
frequencies  the  energy  is  concen¬ 
trated  in  a  cone  whose  angle  be¬ 
comes  smaller  as  the  ratio  of  wave¬ 
length  to  diameter  of  the  piston 
source  decreases.  Such  short  waves 
are  propagated  essentially  in  a 
given  direction  with  negligible 
bending. 

Concentration  of  ultrasonic  ener¬ 
gy  into  a  cone  makes  it  possible  to 
produce  beams  of  high  intensity, 
defined  as  the  energy  passing 
through  a  unit  area  per  unit  time. 
Within  the  past  few  years  ultra¬ 
sonic  sources  have  been  built  with 
outputs  of  50  watts  of  acoustical 
power  per  square  cm  and  beams  of 
radiation  have  been  focused  to  yield 
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Vartkcd  beam  oi  ultrasonic  snsrgy  radiatsd  upward  through  a  liquid  roisos  a 
mound  oi  liquid  Mserol  inches  obovs  ths  suriace  isvsl  and  shoots  droplsts  out 
to  grsatsr  heights 


Photograph  oi  plone-parallel  regions  oi  compression  ond  expansion  in  edr  above 
a  vibrating  quarts  crTSlol,  taken  by  I.  F.  Zorimaim 
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LOOKING  AHEAD- 


Ultrasonics,  still  in  its  infancy,  has  intrigued  the  imagination  of  many 
electronic  engineers,'  as  indicated  by  correspondence  and  subscriber  calls. 
This  article  describes  recent  work  which  shows  promise  for  future  applico- 
tion  in  research,  industry  and  communications 


separate  secondary  coil  is  used  with 
each  crystal. 

The  secondary  coil  is  mounted 
concentrically  within  the  primary 
coil,  each  supported  at  its  ends  by 
steatite  stand-off  insulators  equip¬ 
ped  with  corona  shields.  High  volt¬ 
age  is  conducted  out  of  the  panel 
rack  by  means  of  a  large  Pyrex 
feed-through  insulator,  and  is  ap¬ 
plied  to  one  face  of  the  crystal 
transducer  with  the  other  face 
grounded.  In  this  manner,  as  much 
as  several  kw  of  electrical  power  at 
many  thousands  of  volts  can  be 
delivered  to  the  crystal. 

Crystals  and  Holders 

Of  the  many  crystals  available, 
quartz  provides  the  most  stable 
source  of  ultrasonic  energy.  The 
resonant  frequency  of  an  X-cut 
quartz  crystal  is  determined  by  its 
thickness,  a  greater  thickness  cor¬ 
responding  to  a  lower  frequency 


intensities  of  thousands  of  watts  which  can  be  continuously  varied 
per  square  cm.  from  0  to  3,000  v,  is  applied  to  the 

.  _  .  two  304-TL  tubes  in  parallel  in 

Ultrasonic  Generators  shunt-fed  Hartley  oscillator 

In  the  piezoelectric-type  gener-  mounted  in  the  grey  panel  rack, 
ator  the  "high-frequency  voltage  The  tank  circuit  capacitance  pro¬ 
output  of  a  vacuum-tube  oscil-  vided  by  C„  a  0  to  400  /i/xf  variable 
lator  is  applied  to  electrodes  on  air  capacitor  of  0.175-in.  spacing, 
opposite  faces  of  a  properly  cut  may  be  increased  by  a  fixed  mica 
crystal  and  produces  periodic  capacitor,  C„  when  lower  resonant 
changes  in  the  thickness  of  the  crys-  frequencies  are  desired'.  Mov- 
tal.  When  the  oscillator  is  tuned  to  able  clips  provide  contact  with  coil 
the  natural  resonant  frequency  of  tank,  L„  and  permit  variation  of 
the  crystal  powerful  mechanical  vi-  tank  inductance  and  grid  excita- 
brations  result  and  a  beam  of  ultra-  tion  to  obtain  the  desired  fre- 
sonic  waves  is  radiated  through  the  quency  range  and  optimum  effi- 
medium  surrounding  the  crystal.  ciency.  The  resonant  frequency  of 

In  the  high-power  ultrasonic  gen-  the  tank  circuit  can  be  continuously 
erator  now  in  use  at  the  University  varied  from  about  800  kc  to  5  me. 
of  Missouri,  Fig.  1,  the  input  to  Since  the  amplitude  of  vibration 
the  rectifiers  is  produced  by  a  7.6-  of  the  crystal  is  proportional  to  the 
kva  pole  transformer.  The  other  voltage  applied  to  it,  coil  L,  is  used 
power-supply  components  are  as  the  secondary  of  a  step-up  trans- 
housed  in  the  black  panel  rack.  Fig.  former.  No  provision  is  made  for 
2.  The  output  of  this  power  supply,  tuning  this  secondary  because  a 


FIG.  1 — Unlranttr  ei  MinonrI's  hWi.powM  nltroMmie  oaMroter.  A  bridge  dreott 
U  ionned  by  lb*  l72A'a  and  tbe  hlgh-Toltoge  winding  oi  lb*  TA-kra  pole  tranaioimer 


FIG.  2— IJHM-v  lopply  (Ml)  leeds  Hart¬ 
ley  oecUlotor  (rigbl) 
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and  a  higher  cost.  Most  of  the  man¬ 
ufacturers  of  standard  radio  crys¬ 
tals  also  provide  ultrasonic  quartzes 
ground  to  the  desired  frequency 
and  plated  with  metal  electrodes 
on  both  major  surfaces. 

A  one  megacycle  circular  X-cut 
quartz  of  li-in.  diameter,  such  as 
that  shown  in  the  foreground  of 
Fig.  3,  retails  for  about  fifteen 
dollars  and  is  adequate  for  most  of 
the  experiments  to  be  described. 
For  the  optical  experiments  a  5-mc 
crj’stal  is  preferable  and  can  be  pur¬ 
chased  at  even  lower  cost. 

Two  of  the  many  possible  forms 
of  crystal  holders  are  illustrated 
in  Fig.  3  and  4.  In  the  simple  form 
of  Fig.  3  the  crystal  rests  on  a 
brass  plate  serving  as  the  lower 
electrode.  The  upper  electrode,  a 
one-mil  copper  foil,  is  supported 
and  pressed  lightly  against  the 
quartz  by  a  wire  which  is  itself 
supported  by  a  stand-off  insulator 
mounted  on  a  brass  plate.  In  order 
to  minimize  sparking  between  the 
electrodes,  the  transducer  rests  in 
a  dish  of  xylene,  carbon  tetrachlor¬ 
ide  or  some  other  liquid  of  high 
dielectric  strength.  I\ben  the  high- 
frequency  voltage  is  applied  to  the 
electrodes,  the  vibrating  quartz 
sends  a  beam  of  ultrasonic  waves 
vertically  upward  through  the  liq¬ 
uid  medium. 

The  more  advanced  form  of  crys¬ 
tal  holder  of  Fig.  4,  shown  in  cross- 
section  in  Fig.  5,  is  so  designed.that 
the  useful  ultrasonic  output  of  the 
crystal  is  greatly  enhanced.  The 
quartz  is  mounted  between  two  hol¬ 
low  brass  cylinders  which  make 


no.  3 — SlmpU  crystal  bdldsi.  with  l-mc 
circular  X.cut  quarts  crystal  oi  IVi-ln. 
diamstsr  shown  in  iorsqround 
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FIG.  4 — ImproTod  crystal  holder  which 
allows  hiqher  energy  output  because  oi 
reduced  Toltage  gradients  and  air 
backing 

electrical  contact  with  the  electrode 
platings  on  the  crystal.  The  edges 
of  the  cylinders  are  rounded  to  re¬ 
duce  the  large  voltage  gradients 
associated  with  the  edges  of  the 
thin  platings  themselves.  Higher 
voltages  can  be  applied  to  the  elec¬ 
trodes  and  the  ultrasonic  energy 
output  proportional  to  the  square 
of  the  voltage  is  increased.  The 
useful  energy  output  is  also  in¬ 
creased  by  the  air  backing  for  the 
crystal. 

Energy  Considerations 

Little  ultrasonic  energy  is  ra¬ 
diated  into  air  by  the  quartz  as  a 
consequence  of  the  great  difference 
in  acoustic  impedance  (density  X 
sound  velocity)  of  the  two  media, 
whereas  in  the  simpler  form  of 
holder  an  appreciable  amount  of 
energy  is  lost  to  the  brass  plate. 
Energy  radiated  upward  into  the 
dielectric  liquid  surrounding  the 
holder  and  through  the  hole  in  the 
Plexiglas  disk  is  thereby  materially 
increased.  A  safety  spark  gap  is 
employed  to  protect  the  crystal  and 
the  entire  crystal  holder  is  mounted 
on  a  brass  plate. 

If  the  crystal  is  excited  at  its 
resonant  frequency  and  held  in  such 
a  position  that  a  vertical  beam  of 
ultrasonic  energy  is  radiated  up¬ 
ward  through  the  liquid,  the  mag¬ 
nitude  of  energy  in  the  beam  can 
be  visually  demonstrated.  At  the 
liquid  surface  the  ultrasonic  beam 
raises  a  mound  of  liquid  several 
inches  above  the  level  in  the  dish 
and  droplets  are  shot  out  of  the 
mound  to  far  greater  heights. 
Intensity  of  vibration  in  the  liquid 
is  so  great  that  alternating  pressure 
amplitudes  as  high  as  a  thousand 
atmospheres  and  particle  accelera¬ 


tions  as  high  as  a  million  times  the 
acceleration  of  gravity  can  be 
achieved.  This  energy  can  be  em¬ 
ployed  to  produce  a  variety  of  in¬ 
teresting  effects. 

Laboratory  Experiments 

If  the  stem  of  a  broken  wine 
glass  is  held  in  the  vibrating  mound 
with  the  base  of  the  glass  upward 
and  a  fine  powder  such  as  lycopo¬ 
dium  is  sprinkled  on  the  disk-like 
base,  the  powder  will  form  a  beauti¬ 
ful  system  of  concentric  circular 
rings  delineating  the  nodal  lines  in 
the  pattern  of  vibration  of  the 
base.  A  similar  effect  can  be  ob¬ 
tained  by  merely  dusting  the  inner 
surface  of  a  champagne  glass  with 
the  powder.  The  ring  system  will 
appear  when  the  base  of  the  glass 
is  touched  to  the  mound. 

If  the  closed  end  of  a  glass  tube 
about  a  foot  long  and  half  an  inch 
in  diameter  and  coated  inside  with 
a  layer  of  heavy  oil  is  dipped  into 
the  mound  the  oil  gathers  itself 
into  rings  a  millimeter  or  two  apart, 
lining  the  tube  from  top  to  bottom. 

A  tapering  glass  rod,  half  a  milli¬ 
meter  in  diameter  at  the  tip,  with 
its  butt  immersed  in  the  mound, 
transmits  vibrations  of  such  in¬ 
tensity  that  the  rod  will  bum  its 
way  rapidly  through  a  chip  of  wood. 
Heating  is  the  result  of  friction  and 
occurs  only  at  the  point  of  contact. 
The  remainder  of  the  rod  feels  quite 
cool  to  the  touch  but  if  it  is 
squeezed,  the  frictional  heating  at 
points  of  contact  with  the  fingers 
makes  the  rod  feel  too  hot  to  hold. 

For  certain  experiments  it  is 
necessary  to  conduct  the  ultrasonic 
energy  from  the  mound  into  an¬ 
other  liquid.  A  suitable  container 
for  the  liquid  can  be  made  of  a  glass 
tube  about  an  inch  in  diameter  by 
cementing  a  thin  disk  of  celluloid 
across  one  end  to  form  the  bottom 
of  the  container.  If  the  base  of  this 
container  is  now  held  in  the  mound, 
its  contents  will  be  irradiated  or 
“sonized”  by  the  ultrasonic  beam. 

Candle  wax  and  water  are  nor¬ 
mally  immiscible,  but  if  a  small 
amount  of  candle  wax  is  melted  and 
allowed  to  drip  and  solidify  on  the 
surface  of  water  in  a  container  and 
if  the  water  is  sonized,  a  rapid  dis¬ 
persion  of  the  wax  in  the  water  will 
take  place  and  yield  a  white  suspen¬ 
sion  of  unusual  permanence.  This 


84 


March,  7951  —  ELECTRONICS 


datoUs  and  matariaU  naad 

experiment  can  be  repeated  with  oil 
instead  of  wax  and,  similarly,  the 
violent  agitation  will  throw  the  oil 
down  as  a  fine  white  cloud  to  form 
an  emulsion  of  oil  in  water.  A  little 
.mercury  at  the  bottom  of  the  con¬ 
tainer,  with  water  above  it,  will  be 
thrown  up  into  suspension  in  the 
water  when  sonized.  The  water  first 
becomes  milky  in  appearance,  then 
brown,  and  finally  black. 

If  a  volatile  liquid  such  as  benzol 
is  sonized,  another  interesting  effect 
can  be  observed.  The  ultrasonic  en¬ 
ergy  throws  up  innumerable  minute 
droplets  to  form  a  smoky  white  ben¬ 
zol  fog  with  its  surface  in  tumul¬ 
tuous  motion,  much  like  the  cloud 
of  fine  spray  projected  upward  by 
the  shock  wave  from  an  underwater 
explosion  of  a  depth  charge. 

If  water  containing  an  ice  cube 
is  sonized  for  a  minute  or  two  and 
then  the  cube  is  squeezed  between 
thumb  and  fingers,  it  will  break 
into  small  fragments,  showing  that 
internal  liquefaction  has  taken 
place  throughout  the  mass,  an  effect 
similar  to  the  production  of  “rotten 
ice”  by  exposure  to  the  sun. 

Biological  specimens  are  strongly 
affected  by  ultrasonic  irradiation. 
Red  blood  corpuscles  are  quickly 
destroyed  when  suspended  in  water 
and  sonized.  The  turbid  mixture  of 
blood  and  water  becomes  as  clear  as 
a  solution  of  red  aniline  dye.  In¬ 
sects,  small  fish  and  frogs  held  un¬ 
der  water  and  sonized  are  killed 
within  a  minute  or  two.  Small  forms 
of  animal  life  such  as  Daphnia  are 
also  rapidly  put  to  death  and  tom 
to  shreds  by  the  intense  sound  en¬ 
ergy, 

Low-Power  Effects 

Effects  somewhat  similar  to  those 
described  can  be  achieved  with  a 
low-power  generator  if  steps  are 


taken  to  focus  the  ultrasonic  beam. 
The  low-power  electronic  oscillator 
may  be  built  using  the  same  circuit 
discussed  previously  with  compo¬ 
nents  of  lower  voltage  and  current 
ratings.  An  oscillator  supplying  the 
crystal  with  about  twenty  watts  of 
r-f  power  at  several  hundred  volts 
will  give  adequate  performance.  The 
ultrasonic  beam  can  be  focused  with 
an  ordinary  watch  glass.  The  con¬ 
cave  surface  of  the  watch  glass, 
which  may  be  about  two  inches  in 
diameter,  should  be  held  in  the 
beam  so  as  to  reflect  the  ultrasonic 
energy  vertically  upward  toward 
the  liquid  surface.  If  the  liquid 
level  is  adjusted  to  be  exactly  at  the 
focus  of  the  reflector,  the  liquid  will 
be  ejected  from  the  surface  in  a 
thin  stream  rising  high  in  the  air 
and,  at  the  same  time,  a  dense  fog 
will  be  produced. 

Ultrasonic  Heatirtg 

If  the  beam  is  focused  on  the 
surface  of  a  piece  of  rubber  or 
Plexiglas  in  the  body  of  the  liquid, 
the  intense  heating  will  produce 
small  blisters  on  the  surface  and  the 
material  will  have  the  characteris¬ 
tic  odor  of  overheating  when  re¬ 
moved.  Under  the  same  circum¬ 
stances  a  block  of  wax  will  melt  in 
such  a  way  as  to  show  the  conical 
focusing  of  the  beam  inside  the 
block. 

The  low-power  generator  is  par¬ 
ticularly  suited  for  demonstration 
of  certain  optical  phenomena  asso¬ 
ciated  with  ultrasonics.  For  the  ob¬ 
servation  of  these  effects  the  crystal 
holder  should  be  placed  at  one  end 
of  a  rectangular  tank,  so  that  a 


horizontal  beam  of  ultrasonic  waves 
can  be  propagated  along  the  length. 

The  long  sides  of  the  tank  should 
be  of  plate  glass  and  the  tank  should 
be  filled  with  an  optically  trans¬ 
parent  liquid  of  high  dielec¬ 
tric  strength.  The  end  of  the  tank 
toward  which  the  beam  is  directed 
should  be  covered  with  a  pad  of 
rubber  to  absorb  the  sound  energy 
and  therefore  to  prevent  reflection 
of  the  beam. 

Ultrasonic  Diffraction 

When  ultrasonic  waves  traverse  a 
liquid  alternate  regions  of  compres¬ 
sion  and  expansion  are  produced 
parallel  to  the  crystal  surface  corre¬ 
sponding,  respectively,  to  regions  of 
increased  and  decreased  optical 
density.  The  closely  spaced  density 
variations  act  somewhat  as  the 
opaque  and  transparent  regions  or 
lines  of  a  ruled  optical-diffraction 
grating  and  serve  to  diffract  light 
passing  through  the  glass  sides  of 
the  tank. 

Optical  arrangement  for  the  ob¬ 
servation  of  the  diffraction  of  light 
by  ultrasonic  waves  is  shown  in 
Fig.  6.  A  pair  of  condensing  lenses 
brings  the  light  from  a  lamp  to  a 
focus  on  a  small  hole  in  an  opaque 
diaphragm  with  the  illuminated 
hole  then  serving  as  the  light 
source.  The  hole  is  situated  at  the 
principal  focus  of  a  large-diameter 
lens  which  renders  the  light  parallel 
and  sends  it  through  the  tank  in  a 
direction  perpendicular  to  the  path 
of  the  ultrasonic  waves. 

The  beam  of  light  is  gathered  by 
another  large-diameter  lens  and 
brought  to  a  focus,  at  which  point 


FIG.  I — Optical  Mtap  lot  obMtration  of  dlifroetlon  of  Uqht  by  ultrasonic  wavoo 
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an  opaque  stop  is  inserted.  The  stop 
consists  of  a  small  spot  of  India  ink 
on  a  strip  of  glass  and  serves  to 
block  the  light  beam  when  there  are 
no  ultrasonic  waves  in  the  tank.  If 
voltage  is  applied  to  the  crystal  elec¬ 
trodes,  however,  the  ultrasonic 
waves  in  the  liquid  diffract  or  bend 
the  light  out  of  its  normal  course 
.so  that  it  can  pass  around  the  stop 
and  reach  still  another  lens.  This 
latter  lens  is  so  placed  that  it  can 
produce  an  image  of  the  median 
plane  of  the  tank  on  a  ground-glass 
screen. 

This  method  of  ultrasonic  light 
diffraction  was  used  by  G.  W.  Wil¬ 
lard  of  the  Bell  Telephone  Labora¬ 
tories  to  obtain  the  photographs 
reproduced  in  Fig.  7  and  8.  Figure 
7  (top  photo)  shows  the  beam  gen¬ 
erated  by  the  quartz  crystal  at  the 
left  and  ab.sorbed  in  the  rubber  pad 
at  the  right  after  traversing  the 
length  of  the  tank.  In  the  middle 


FIG.  7 — Focusing  oi  ultrasonic  booms 
qsnoratod  by  crystal  at  loit  and  ab¬ 
sorbed  in  rubber  pad  at  the  right,  as 
accomplished  by  G.  W.  Willard  oi  Bell 
Telephone  Laboratories 


FIG.  8 — ^Diiierence  in  attenuation  oi 
ultrosonic  wares  in  diiierent  liquids 


photo  the  beam  is  centered  along 
the  principal  axis  of  a  concave 
cylindrical  brass  reflector  which 
converges  the  light  to  a  sharp 
focus.  The  beam  in  the  bottom 
photo  is  incident  upon  the  same 
reflector  but  not  along  its  principal 
axis,  and  the  well-known  effect  of 
spherical  aberration  is  clearly  evi¬ 
denced  by  the  poor  focus. 

The  great  difference  in  absorp¬ 
tion  or  attenuation  of  ultrasonic 
waves  in  different  liquids  is  illus¬ 
trated  in  Fig.  8.  The  upper  photo¬ 
graph  indicates  that  there  is  but 
slight  absorption  in  water  whereas 
the  lower  photograph  shows  that 
the  ultrasonic  beam  is  completely 
absorbed  after  traversing  only  a 
short  distance  in  benzene. 

Diffraction  Applications 

Not  only  is  the  diffraction  of 
light  by  ultrasonics  used  in  physical 
and  chemical  research,  but  it  is  also 
used  in  the  light-modulating  ele¬ 
ment  in  the  British  Scophony  tv 
system  and  in  a  short-range  com¬ 
munication  device  developed  for 
military  use. 

These  applications  depend  on  the 
fact  that  the  amount  of  light  dif¬ 
fracted  out  of  the  zero  order  (unde¬ 
flected)  image  formed  by  the  lenses 
can  be  changed  by  merely  changing 
the  amplitude  of  the  ultrasonic 
waves,  that  is,  by  changing  the 
magnitude  of  the  voltage  applied  to 
the  crystal.  With  zero  voltage  ap¬ 
plied  to  the  crystal  all  the  light  is 
undiflfracted  and  is  focused  by  the 
lenses  into  a  small  spot,  the  zero 
order  image.  With  a  small  voltage 
applied  to  the  crystal  some  of  the 
light  is  diffracted  out  of  the  zero 
order  image.  As  the  voltage  is 
raised  more  light  is  diffracted  and 
therefore  less  light  remains  in  the 
zero  order  image.  This  continues 
until  at  a  given  voltage,  about  100 
volts  in  a  typical  case,  little  or  no 
light  remains  in  the  zero  order.  The 
intensity  of  light  in  the  zero  order 
is  therefore  inversely  proportional 
to  the  voltage  on  the  crystal ;  hence, 
if  the  r-f  voltage  is  amplitude  mod¬ 
ulated,  the  light  in  the  zero  order  is 
likewise  modulated. 

The  short-range  communication 
device  developed  at  Yale  University 
by  Humphreys,  Watson  and  Woem- 
ley  operates  on  this  modulation 
principle  to  permit  secret  communi¬ 


cation  over  short  distances.  The 
transmitter,  the  receiver,  and  a  6- 
volt  vibrator  pack  yielding  40  watts 
of  power,  are  all  mounted  in  a 
single  portable  well-shielded  unit. 
The  ultrasonic  diffraction  cell  of  the 
transmitter  consists  of  a  vertical 
xylene-filled  tank  with  glass  sides 
and  a  7-mc  quartz  crystal  resting  on 
the  stainless-steel  tank  bottom.  The 
upper  electrode  is  formed  by  layers 
of  copper  and  gold  evaporated  on 
the  crystal.  Electrical  contact  is 
made  by  means  of  a  spring-bronze 
fork  soldered  to  the  gold  surface 
with  Wood’s  metal. 

About  one  watt  of  r-f  power  is 
applied  to  the  crystal  by  a  conven¬ 
tional  electron-coupled  oscillator 
with  one  stage  of  amplification.  A 
microphone  is  used  with  a  6V6GT 
tube  to  apply  25-percent  modulation 
to  the  amplifier  stage.  Light  from  a 
6-volt  Mazda  ribbon  lamp  operated 
at  8  volts  is  rendered  parallel  by  a 
6-cm  diameter  achromatic  lens  and 
completely  fills  the  cell. 

Light  from  the  transmitter  is 
beamed  out  toward  the  receiver, 
initial  contact  being  aided  by  rifle 
telescopes  mounted  on  the  units. 
The  light  beam  is  received  and 
brough  to  a  focus  by  an  8-in.  diam¬ 
eter  lens.  Situated  at  the  principal 
focus  of  the  lens,  and  slightly  in 
front  of  an  RCA-918  photocell,  is  a 
}-in.  hole  in  an  opaque  diaphragm. 
The  photocell  is  followed  by  three 
6SJ7  stages  of  audio  amplification 
which  energize  a  set  of  earphones 
in  the  output  circuit. 

With  zero  voltage  on  the  crystal, 
all  of  the  light  from  the  transmitter 
is  focused  on  the  receiver’s  photo¬ 
cell.  Voltage  on  the  crystal  gives 
rise  to  an  upward  beam  of  ultra¬ 
sonic  waves  which  serves  to  diffract 
the  light  so  that  less  of  it  can  pass 
through  the  diaphragm  hole  to  the 
photocell.  The  speech-modulated 
voltage  on  the  crystal  modulates  the 
transmitted  light  which,  in  turn, 
gives  rise  to  a-f  currents  in  the  pho¬ 
tocell  and  earphones.  This  commun¬ 
ication  system  was  developed  to 
permit  satisfactory  conver.sation  at 
a  distance  of  3,000  yards  in  day¬ 
light  and  5,000  yards  at  night  with 
a  Corning  infrared  light  filter. 

Reference 

(1)  P.  H.  Massaut,  Distrlbutwl  Capaci¬ 
tance  Chart,  EXbctronics,  p  31,  March 
193$. 
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Field  operation  oi  the  teletypewriter  otter  aeeieted  lump 


Paratrooper'e  teletypewriter 


New  Military  Aids 


Recently  released  from  secur¬ 
ity  classifications,  the  two 
equipments  illustrated  are  high¬ 
lights  of  development  work  of  the 
Signal  Corps  Engineering  Lai. 

An  offshoot  of  closed-circuit  tele¬ 
vision  equipment  used  to  monitor 
dangerous  operations  such  as  the 
test  firing  of  long-range  rockets, 
the  Video-Phone  provides  two-way 
aural  anij  visual  communication. 

A  portable  teletypewriter,  operat¬ 
ing  continuously  at  100  words  per 
minute  from  a  tape,  weighs  but  45 
pounds  and  is  one-fourth  the  size  of 
its  225-lb  predecessor.  A  parachut¬ 
ist  can  carry  it  on  a  jump  from  a 
plane.  It  is  capable  of  receiving  and 
transmitting  66  percent  faster  than 
earlier  types. 

An  experimental  camera,  “Two- 
Minute  Minnie”,  employs  an  electro¬ 
static,  electro-photographic  process 
in  which  light  is  recorded  on  a 
selenium-coated  metal  plate  which 
has  been  sensitized  by  an  electric 
charge.  Producing  a  finished  4  by 
5-inch  picture  two  minutes  after 
the  shutter  is  snapped,  its  plate  re¬ 
quires  no  chemicals  for  processing 
and  can  be  used  repeatedly  by 
merely  wiping  off  the  image.  The 
camera  and  other  gear  will  be  dis¬ 
played  at  the  1951  IRE  National 
Convention. 

The  U.  S.  Air  Force  will  display 


the  parabolic  static  characteristics 
of  a  beam-deflection  square-law 
tube  on  an  oscilloscope.  This  type 
of  square-law  tube  performs  squar¬ 
ing  operations  on  signals  ranging 
in  frequency  from  d-c  to  40  me  and 
higher.  Other  applications  which 
make  use  of  the  mathematical  con¬ 


sequences  of  the  squaring  operation 
performed  by  the  tube  include  lin¬ 
ear  modulators  of  the  suppressed 
carrier  type,  4-quadrant  multipliers 
of  the  quadratic  type,  untuned 
frequency  doublers,  instantaneous 
phase  meters,  and  square-law 
detectors. 
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Pair  oi  larq*  maqnetic  coils,  one  behind  the  other,  used  with  GE  metal  detector  for  detecting  missiles  in  logs  up  to  SB  inches  in 
diameter  floating  down  sea  water  flume  at  Fort  Lewis.  Washington.  Electronic  unit  is  in  remotely  located  cabinet 


we  will  confine  our  attention  to  the 
principle  employing  an  alternating 
magnetic  field. 

Theoretical  Considerations 

In  the  method  under  discussion, 
an  alternating  magnetic  field  is  gen¬ 
erated  which  fills  the  whole  volume 
of  space  that  is  to  be  inspected. 
Any  metal  particle  in  this  space 
then  acquires  a  small  magnetic  di¬ 
pole  moment,  the  combined  result 
of  eddy  currents  and  magnetic 
polarization  induced  in  the  particle 
by  the  inspection  field.  The  ex¬ 
ternal  field  of  the  induced  dipole 
will  in  turn  induce  a  small  voltage 
in  the  coil  or  coils  used  to  excite  the 
inspection  field.  This  voltage  may 
be  detected  as  a  small  change  in  the 
impedance  of  the  exciting  coils. 
Alternatively,  the  particle  may  be 
detected  by  the  small  voltage  in¬ 
duced  in  a  passive  secondary  coil 


Detection  and  removal  of 
tramp  metal  from  materials 
in  process  is  a  problem  that  is 
yearly  increasing  in  importance. 
The  greater  use  of  automatic  ma¬ 
chinery  in  processing  lines  in¬ 
creases  the  danger  of  product  con¬ 
tamination  from  loose  or  broken 
machine  parts.  At  the  same  time, 
the  use  of  more  expensive  and  com¬ 
plicated  processing  machinery 
renders  the  line  more  vulnerable  to 
damage  and  breakdown  from  the 
presence  of  large  pieces  of  tramp. 
Product  quality  is  also  adversely 
affected  in  most  cases. 

When  the  tramp  metal  is  magne¬ 
tic  and  is  easily  removed  from  the 
product  material,  a  magnetic  sepa¬ 
ration  method  may  provide  the 


General  Eugineerinff  and  Consulting 
Laboratorg 
General  Electric  Co. 
ScHenectadg,  X.  Y. 


easiest  solution  to  the  problem. 
With  the  increased  use  of  stainless 
steel,  manganese  steel,  and  other 
nonmagnetic  alloys  in  process  ma¬ 
chinery,  this  simple  method  is  fre¬ 
quently  of  little  help. 

When  the  tramp  metal  is  non¬ 
magnetic,  or  when  its  removal  from 
the  product  is  not  easy,  electronic 
detection  equipment  is  required  to 
detect  and  locate  the  tramp  metal 
which  may  then  be  removed  manu¬ 
ally  or  by  other  means. 

While  a  number  of  different  de¬ 
tection  principles  have  been  invoked 
by  different  workers,  in  this  paper 


This  article  Is  based  on  a  paper  pre¬ 
sented  at  the  1950  National  Blectronlcs 
Conference.  The  Conference  paper  will 
appear  In  the  NEC  Proceedings. 
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in  Logs  and  Iron  Ore 

Analysis  of  problem  of  detecting  a  spherical  metal  particle  in  an  alternating  magnetic 
6eld,  and  two  practical  applications  of  the  solution — detecting  bullets  and  shell  frag* 
ments  in  logs  partially  submerged  in  sea  water,  and  detecting  broken  drill  bits  and  other 
tramp  metal  in  highly  magnetic  taconite  iron  ore 


Table  1  Mcociinuin-Lose  Conditions 


1  Material  and 

Assumed 

AMomed  Conductivity  Permea-I 

in  IIP  mhot 

bility  ^ 

A/» 

Copper  (0.59;  . 

...  1 

2.5 

Brass  (0.13)  . 

...  1 

2.5 

Lead  (0.048)  . 

...  1 

2.5 

Alnminnm  (0.36)  ... 

...  1 

25 

Mild  Steel  (0.077)... 

...250 

0.7 

18-8  Stainless  (0.025) 

...  3 

U 

1  Manganese  Steel  (0.014).  3 

1.2 

or  coils  so  placed  as  to  link  the  ex¬ 
ternal  field  of  the  induced  dipole. 
In  any  method  of  detection  using 
these  principles,  a  fundamental 
problem  is  the  calculation  of  the 
strength  of  the  dipole  moment  in¬ 
duced  in  the  particle. 

Static  Alternating  Field 

One  of  the  classic  problems*  in 
magnetostatics  involves  the  calcula¬ 
tion  of  the  magnetic  polarization 
induced  in  a  homogeneous  spherical 
particle  when  placed  in  a  uniform 
magnetic  field  of  strength  H,.  In 
solving  this  problem,  it  is  found 
that  the  field  external  to  the  parti¬ 
cle  may  be  considered  as  the  linear 
superposition  of  the  original  uni¬ 
form  field  H,  and  the  field  of  a  mag¬ 
netic  dipole  of  strength  m  located 
at  the  center  of  the  particle.  The 
dipole  strength  is  given  by 


m 


3  (m  -  1) 
4ir  (m  -I-  2) 


Vff. 


(1) 


where  V  =  ittT/S  =  volume  of 
spherical  particle  in  cm*,  d  =  diam¬ 
eter  of  sphere  in  cm,  n  =  perme¬ 
ability  of  sphere  relative  to  free 
space,  and  a  horizontal  bar  over  a 
symbol  is  used  to  emphasize  its 
vectorial  nature. 


The  solution  of  this  same  prob¬ 
lem  for  the  more  general  case 
where  the  applied  magnetic  field 
is  alternating  has  been  worked  out 
by  H.  Poritsky  in  a  separate  paper 
now  being  prepared  for  publication. 

According  to  Poritsky’s  results, 
when  the  applied  magnetic  field  is 
H.  f'"’,  the  complex  induced  mag¬ 
netic  dipole  moment  is  given  by 


m 


A  /  2m  + 1  -  y  \ 

8»  \  M  ~  1  ^  / 


VH. 


(2) 


W  _  (v  +;  v)*  tanh  (t  +i  y) 


Vm»/X10-*  (4) 

where  <r=  conductivity  of  sphere  in 
mhos,  fi  =  permeability  of  sphere 
relative  to  free  space,  /  =  <d/2x  = 
frequency  of  field  and  d  =  diameter 
of  sphere  in  cm. 

The  depth  of  current  penetration 
(8)  is  commonly  defined  as  8  = 
l/2ir\,V  (T  /  X  10  *.  The  quantity 
y  is  thus  equal  to  the  ratio  of  the 
radius  of  the  sphere  to  the  depth  of 
current  penetration. 

Because  of  the  assumed  spherical 
symmetry  of  the  particle,  the  di¬ 


rection  of  m  is  parallel  to  H,. 

For  the  discussion  to  follow,  it 
will  be  convenient  to  introduce  the 
complex  quantity 


X  +  4  Y  ••  ^ 

^+3  *  M  -  1  +  W" 

Then  Eq.  2  becomes 

"•  _  3  ^  Om-H-WO 
VH.  ftr  (m  -  1  + 


(5) 


(6) 


In  Fig.  1  the  complex  quantity 
(,X  -i-  jY)  is  plotted  as  a  function 
of  (t/m)  for  various  assigned 
values  of  /x.  Four  special  cases  are 
of  interest.  * 

(a)  Y  — >  0  (Static  Case).  This  J 

case  arises  if  /,  the  frequency  of 

the  applied  field,  approaches  zero, 
or  if  the  conductivity  of  the  parti¬ 
cle  is  zero.  In  this  case  W  has  the 
constant  value  3,  and  Eq.  6  becomes 
equivalent  to  Eq.  1,  the  solution  of 
the  static  problem.  This  solution 
is  represented  in  Fig.  1  by  the 
points  on  the  real  axis  between  0  : 
and  2.  Since  the  solution  in  this  ^ 
case  is  a  positive  real  number,  the 
induced  moment  m  is  in  phase  with 
H.. 

(b)  Y  — *  *  (High-frequency 


FIG.  1 — Plot  usod  in  lolTinq  ior  tho  complox  quontity  Z  -h  IT  InvolTod  In  iindinq 
tho  magnetic  polarization  Induced  in  a  ipherical  particle  haeing  earioua  peimeabU- 
ity  Toluei  when  in  an  alternating  magnetic  iield 
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Case).  This  case  arises  if  the  depth 
of  current  penetration  in  the  parti¬ 
cle  becomes  very  small  in  compari¬ 
son  with  the  radius  of  the  particle, 
so  that  essentially  no  flux  pene¬ 
trates  the  sphere.  In  this  case,  the 
solution  is  represented  by  the  single 
point  (  —  1  +  y  0),  and  the  induced 
moment  m  is  180  degrees  out  of 
phase  with  H.. 

(c)  /I  =  1  and  V  is  small.  When 
/i  =  1,  5  becomes 

■X'+yi’=  (3-  »0/lK  (7) 

Expanding  this  in  powers  of  y  for 
Y  <  <  1,  the  asymptotic  solution  is 


FIG.  2 — Frequency  (or  maximum  lose 
component  as  a  iunction  oi  particle 
diameter 


This  solution  is  valid  only  for  small 
values  of  y.  In  this  case  the  in¬ 
duced  moment  is  derived  solely  from 
the  eddy  currents  in  the  sphere. 
The  phase  angle  of  the  moment  m 
is  essentially  90  degrees  behind 
that  of  the  applied  field  H,.  From 
this  it  may  be  seen  that,  for  small 
values  of  y,  the  principal  effect  of 
these  eddy  currents  is  to  introduce 
energy  losses  in  the  system. 

(d)  Mojcimum-loss  condition.  It 
is  of  interest  to  determine  the  fre¬ 
quency  of  the  applied  field  at  which 
maximum  losses  occur  in  a  particle 
of  given  diameter  d.  For  this  pur¬ 
pose  the  values  of  (y/fi)  corres¬ 
ponding  to  the  minima  of  the 
curves  of  Fig.  1  have  been  read  off 
for  different  common  materials  and 
given  as  (r//i)»  in  Table  I. 

When  the  value  of  (r for  a 
particular  material  is  known,  the 
frequency  required  to  produce  max¬ 
imum  losses  (at  constant  field 
strength  H,)  in  a  particle  of  diam¬ 
eter  d  cm  is  given  by 

Values  of  /„  as  a  function  of  diam¬ 


eter  d  for  different  materials  are 
plotted  in  Fig.  2. 

Detection  of  Induced  Dipole  Field 

So  far  we  have  considered  only 
the  interaction  of  the  metal  parti¬ 
cle  and  applied  field.  In  order  to 
detect  such  a  particle  we  must  also 
consider  the  means  u.sed  to  gener¬ 
ate  the  search  field  and  to  detect  the 
induced  field  of  the  particle  itself. 

In  Fig.  3  let  the  coil  L,  be  the 
means  used  to  generate  the  search 
field,  and  let  H,  be  the  magnetic 
field  intensity  in  lines  per  cm’  at  a 
point  P  caused  by  a  current  of  1 
ampere  in  L,.  Let  the  coil  L,  be  the 
means  used  to  detect  the  presence 
of  a  metal  particle  in  the  field  of  L„ 
and  let  H.  be  the  field  that  would 
have  been  produced  at  P  by  a  cur¬ 
rent  of  1  ampere  flowing  through 
L,.  Assuming  the  metal  particle  is 
so  small  that  the  fields  H,  and  Tl, 
are  essentially  uniform  over  the 
volume  of  the  particle,  it  may  then 
be  shown  that,  with  unit  current  in 
L„  the  voltage  in  volts  induced  in 
L,  as  the  result  of  field  distortion 
caused  by  a  small  metal  sphere  at 
P  is  given  by 

-  -  y«|*;  (-Y+yr){P,  •  7/.) 

X  10-*  (10) 

where  (H,  •  H.)  is  the  scalar 
product  of  the  two  vectors  H,  and 
.H.. 

It  may  therefore  be  seen  that  the 
introduction  of  the  metal  particle 
into  the  field  of  the  two  coils  results 
in  a  change  in  their  mutual  im¬ 
pedance  given  in  ohms  by 

az  -  y«g^  (v  +  yr)(//,  •  h.) 

X  10^  (11) 

Single-Coil  System 

Let  us  consider  now  the  case 
where  L,  and  L.  are  superimposed, 
the  same  coil  being  used  both  to 
generate  the  search  field  and  to 
detect  the  induced  field  of  the 
particle’’.  In  this  case  H,  =  H. 
and  the  presence  of  the  particle 
produces  a  change  in  the  self-im¬ 
pedance  of  the  coil  given  in  ohms  by 

AZ  =  y«  I]  -  ( -Y  y  Y)  IPp  X  10-*  (12) 

where  |H|  is  the  magnitude  of  the 
field  produced  at  the  position  of  the 
particle  by  a  current  of  1  ampere  in 


the  coil.  If  the  particle  is  located 
at  the  center  of  a  coil  of  n  turns 
whose  diameter  is  D  cm  and  whose 
winding  cross-section  is  small  in 
comparison  with  D,  then  the  ex¬ 
pressions  for  lines  per  sq  cm  and 
for  impedance  in  ohms  are 

ibis!”  m 


^  ( -V  +  j  Y)  X  10-'«  (14) 

The  self-inductance  in  henr>s  of 
such  a  coil  in  the  absence  of  a  metal 
particle  can  be  approximated  by 
L,  «  Yn»  O  X  10-*  (15) 

where  K  is  a  dimensionless  factor 
depending  only  on  the  shape  and 
size  of  the  cross-section  of  the  coil 
in  relation  to  the  mean  coil  diam¬ 
eter  D.  For  typical  compact  coils, 
K  varies  between  0.8  and  2.0.  As¬ 
suming  that  the  impedance  of  the 
coil  Z.  is  approximately  equal  to 
j'laL.,  the  fractional  change  in  im¬ 
pedance  of  the  coil  due  to  a  metal 
sphere  of  diameter  d  at  its  center  is 


AZ  ^(Y^+jQ 
Z.'  “  10  Y  D* 


(16) 


The  fractional  change  in  im¬ 
pedance  forms  a  convenient  figure 
of  merit  for  a  metal  detector  prob¬ 
lem  since,  in  general,  the  size  of 
this  ratio  determines  the  ea.se  with 
which  the  particle  may  be  detected. 
From  Eq.  16  it  is  seen  that,  for  a 
particle  at  the  center  of  the  coil, 
this  ratio  varies  as  the  cube  of  the 
ratio  of  the  particle  diameter  to  the 
coil  diameter.  The  magnitude  of 
the  metal  detection  problem  can  be 
appreciated  by  noting  that  to  detect 
a  particle  whose  diameter  is  one 
percent  of  the  coil  diameter,  it  is 
necessary  to  detect  a  change  in  coil 
inductance  of  the  order  of  1  part 
in  10  million. 

If  the  particle  is  moved  to  a 
different  point  in  the  field,  the  frac¬ 
tional  change  in  impedance  will 
assume  a  new  value  proportional  to 
|ffl’  at  the  new  point.  For  points 
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on  the  axis  of  the  coil  and  a  dis¬ 
tance  X  from  its  center,  we  find 

az  _  <PD>iX+jY) 

Z.  10liC(i^-|-4x»)»  '  '' 

hence  at  large  distances  from  the 
coil,  the  sensitivity  falls  off  as  the 
sixth  power  of  the  distance. 

Figure  4  shows  a  set  of  field  con¬ 
tours  plotted  to  show  points  of 
equal  detection  .sensitivity  in  the 
field  of  a  single  circular  coil.  The 
quantity  d  noted  on  the  contours  is 
proportional  to  the  particle  diam¬ 
eter  needed  to  produce  a  given  sig¬ 
nal  level  in  the  coil.  The  quantity 
d  is  therefore  proportional  to  H'*'’. 

Multiple-Coil  Systems 

While  metal  detectors  have  been 
built  using  the  single-coil  arrange¬ 
ment,  it  is  frequently  found  advis¬ 
able,  when  maximum  stability  is  de¬ 
sired,  to  use  two  or  more  coils  in  a 
balanced  bridge  arrangement.  By 
this  means  the  effects  of  spurious 
changes  in  coil  impedance  due  to 
such  factors  as  ambient  tempera¬ 
ture  changes  may  be  minimized. 

Let  L,  and  L,  be  two  similar 
coils  connected  in  adjacent  arms  of 
a  simple  Wheatstone  bridge  circuit. 
Assuming  the  coils  carry  approxi¬ 
mately  equal  bridge  current,  the 
total  exciting  field  is  given  by 
H,  =  H,  +  H,  where  Hi  and  H, 
are  the  fields  produced  by  unit 
bridge  current  in  the  coils  Li  and 
L,  re.spectively.  Since  the  output 
or  detector  current  in  a  bridge  al¬ 
ways  flows  in  a  direction  opposite 
to  the  exciting  current  in  one  of 
two  adjacent  bridge  arms,  the  field 
corresponding  to  the  detector  field 
H,  in  Fig.  3  is  given  by  H.  =  Hi  — 
Inserting  these  values  of  H, 
and  H„  Eq.  11  becomes . 

AZ  -  {X  +  jY)  (Hi  +  ffO 
(Hi  ~Ht)X  Iff-* 

X  Iff-*  (18) 

Field  contours  for  two  such 
coaxial  coils  separated  by  a  distance 
equal  to  their  radius  are  shown  in 
Fig.  5.  Since  the  field  contours  are 
independent  of  the  direction  of  the 
exciting  current  in  either  coil,  it  is 
usual  to  connect  the  coils  in  the 
polarity  which  minimizes  external 
inductive  interference. 

In  addition  to  the  two  simple  coil 


FIG.  4 — Signal  contours  ior  single  cir¬ 
cular  coll 

arrangements  discussed  here,  many 
more  complicated  systems  have 
been  described  in  the  literature*  '*. 
These  systems  are  usually  designed 
to  produce  the  most  uniform  de-  ^ 
tection  sensitivity  over  the  volume 
of  space  to  be  inspected,  although 
other  problems  such  as  ease  of 
manufacture  and  mechanical  sta¬ 
bility  must  also  be  considered.  Any 
of  these  coil  arrangements  may  be 
analyzed  for  the  case  of  a  spherical 
metal  particle  by  further  applica¬ 
tion  of  the  method  described  above. 

Shape  Factor 

In  practice,  the  shape  of  the 
particle  to  be  detected  frequently 
differs  from  that  of  the  ideal  sphere 
assumed  up  to  this  point.  An 
elongated  particle  may  give  a  signal 
either  larger  or  smaller  than  a 
spherical  particle  of  the  same 
volume  depending  on  the  material, 
its  orientation  in  the  field  and  the 
frequency  of  the  field.  Lack  of 
space  prevents  discussion  of  this 
important  but  complex  phase  of  the 
metal  detection  problem  at  this 
time.  In  practice  it  is  usual  to 
design  for  a  spherical  particle 
who.se  size  has  been  determined 
empirically  for  the  particular  de¬ 
tection  problem  at  hand. 

Metal  Detection  in  Logs 

As  an  example  to  illustrate  the 
application  of  the  principles  dis¬ 
cussed  above,  let  us  consider  a 
problem  requiring  the  detection  of 
tramp  metal  in  logs.  In  the  par¬ 
ticular  example  to  be  described,  the 
logs  were  cut  from  forests  that  had 
been  used  for  military  exercises 
and  were  severely  contaminated 
with  bullets,  shell  fragments  and 
some  unexploded  shells. 


FIG.  5 — Signal  conlourt  ior  pair  oi  cir¬ 
cular  coiU  In  bridge  connoction 

To  be  suitable  for  this  applica¬ 
tion,  the  equipment  had  to  be  cap¬ 
able  of  detecting  the  equivalent  of 
a  8-inch  diameter  steel  ball  any¬ 
where  in  the  body  of  a  log  56  inches 
in  diameter.  For  ease  in  handling, 
the  logs  were  to  be  passed  through 
the  inspection  area  while  floating 
in  water.  The  inspection  coils  were 
therefore  required  to  operate  while 
partially  submerged  in  sea  water. 
The  coils  and  detector  were  re¬ 
quired  to  have  the  minimum  of 
sensitivity  to  mechanical  shock  and 
to  be  capable  of  ope;'ation  without 
frequent  adjustment. 

To  meet  the  requirement  of  high 
sensitivity  in  combination  with  high 
stability,  a  balanced  mutual-induct¬ 
ance  type  coil  system  was  chosen. 
For  best  mechanical  stability,  and 
because  of  the  shape  of  the  mate¬ 
rial  to  be  inspected,  coaxial  circular 
coils  were  used  with  the  logs  pass¬ 
ing  completely  through  the  coils  in 
the  axial  direction.  A  five-foot 
inside  coil  diameter  was  selected 
to  permit  passage  of  the  largest  log 
through  the  coil  assembly.  To 
permit  operation  under  changing 
weather  conditions  without  fre¬ 
quent  readjustment,  an  automatic 
balancing  circuit  was  included  in 
the  detector.  This  circuit,  to  be 
described  in  detail  later,  maintained 
the  coils  in  the  most  sensitive  bal¬ 
ance  condition  over  much  wider 
variations  in  temperature  than 
would  otherwise  be  possible. 

Since  the  coils  were  to  be  par¬ 
tially  submerged  in  sea  water,  a 
large  change  in  the  conductivity  of 
the  space  surrounding  the  coils  was 
to  be  expected  each  time  the  end 
of  a  log  approached.  To  reduce 
eddy  currents  in  the  water  and  thus 
avoid  fal.se  alarms  from  this  cause. 
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FIG.  6 — Simpliiied  circuit  oi  metai  detector  developed  ior  iinding  ihelU  and  other  relatively  large  metal  obiect* 


the  frequency  of  the  coil  current 
was  made  as  low  as  practicable. 

Even  at  the  low  frequency  of  25 
cps  used  in  this  detector,  an  ap¬ 
proximate  calculation  using  Eq.  4, 
6  and  8  shows  that  a  36-inch  sphere 
of  sea  water  having  a  conductivity 
of  0.05  mho  per  cm  could  be  ex¬ 
pected  to  produce  a  signal  roughly 
equal  to  that  produced  by  a  i-inch 
sphere  of  iron.  (An  exact  calcula¬ 
tion  cannot  be  made  using  these 
equations  because  the  exciting  field 
is  not  uniform  over  the  volume  of 
the  water  sphere.) 

Additional  discrimination  against 
the  sea-water  signal  was  therefore 
necessary.  It  was  secured  in  this 
instance  by  making  use  of  the  fact 
that  the  water  signal  is  almost  90 
degrees  out  of  phase  with  the  sig¬ 
nal  produced  by  an  iron  particle. 
To  aid  in  discriminating  between 
the  two  signals,  the  detector  alarm 
was  operated  from  a  phase-sensi¬ 
tive  rectifier  adjusted  to  be  rela¬ 
tively  insensitive  to  signals  having 
the  phase  of  the  water  signal. 

The  circuit  diagram  of  the  de¬ 
tector  is  shown  in  simplified  form 
in  Fig.  6.  The  25-cycle  current  for 
the  detector  is  provided  by  an  oscil¬ 
lator  and  power  amplifier  of  conven¬ 
tional  design.  This  current  is  fed 
to  primary  windings  P,  and  P,  of 
the  coil  a.ssembly  to  generate  the 
inspection  field.  It  is  al.so  supplied, 
for  phase  reference  purposes,  to 
the  detector  and  compen.sator  cir¬ 
cuits  through  transformer  T,. 

Windings  P,  and  P,  are  connec¬ 
ted  in  series  aiding  and  are  tuned 
to  resonance  by  C,.  Secondary  wind¬ 
ings  S,  and  S.  are  connected  in 


series  opposing  and  are  tuned  to 
resonance  by  C,.  If  mutual  induc¬ 
tances  Ml  and  M,  are  equal,  the  net 
voltage  appearing  across  C,  will  be 
zero.  If  a  piece  of  metal  enters  the 
field  of  one  of  the  windings,  this 
mutual  inductance  balance  will  be 
upset  and  the  resulting  signal 
across  C,  may  be  used  to  detect 
its  presence.  Potentiometers  Pa 
and  Ra  permit  accurate  adjustment 
of  the  balance  point. 

Any  unbalance  voltage  appearing 
across  C,  is  amplified  through  V,i, 
Vm,  and  Fu  and  applied  to  two 
phase-sensitive  detectors  Fu*  and 
Fub  in  parallel.  These  two  detec¬ 
tors  are  .sensitive  to  resistive  un¬ 
balance  signals  and  inductive  un¬ 
balance  signals  respectively,  the 
latter  being  connected  to  operate 
alarm  relay  tube  F„.  In  addition, 
each  detector  supplies  control  volt¬ 
age  to  a  compensating  circuit  (F,a, 
F,b).  This  compensating  circuit 
cancels  out  the  signal  resulting 
from  a  slow  drift  in  coil  balance 
such  as  might  be  produced  by  un¬ 
equal  expansion  of  the  coil  forms 
but  has  relatively  little  effect  on 
the  more  rapidly  varying  signals 
produced  by  moving  a  piece  of  metal 
through  the  coils. 

This  detector  has  been  in  service 
since  January  1949  with  excellent 
results.  By  its  u.se,  several  unex¬ 
ploded  shells  of  dangerous  size  were 
located  and  safely  removed  from 
logs.  Sensitivity  was  sufficient  to 
detect  a  large  number  of  machine- 
gun  bullets  and  small  shell  frag¬ 
ments  of  comparable  size. 

A  .second  problem  will  serve  to 
illustrate  the  application  of  these 


same  principles  in  yet  a  different 
way.  This  problem  involves  the  de¬ 
tection  of  both  magnetic  iron  and 
nonmagnetic  manganese  steel  in 
taconite  iron  ore.  The  sensitivity 
required  in  this  instance  is  not  as 
high  since  the  tramp  metal  con¬ 
sists  of  broken  shovel  teeth,  jack 
bits  and  similar  objects  large 
enough  to  damage  ore-crushing  ma¬ 
chinery.  The  problem  here  resides 
in  the  fact  that  the  ore  itself  is  so 
highly  magnetic  that  neither  mag¬ 
netic  pulleys  nor  the  more  common 
types  of  electronic  metal  detectors 
can  be  used  successfully. 

Tests  disclosed  that  while  some 
streaks  or  filaments  of  high  electri¬ 
cal  conductivity  are  commonly 
found  in  the  ore,  its  average  con¬ 
ductivity  is  much  lower  than  that 
of  the  tramp  metal.  This  fact  can 
be  exploited  to  provide  satisfactory 
though  not  perfect  discrimination 
between  ore  and  metal. 

Detecting  Metal  in  Ore 

To  provide  a  signal  having  the 
maximum  loss  component  from 
tramp  metal  of  the  size  to  be  de¬ 
tected  (IJ  inch  diameter,  mini¬ 

mum)  an  inspection  coil  frequency 
of  4,000  cps  was  selected  on  the 
basis  of  the  data  given  in  Fig.  2. 
At  this  frequency,  the  signal  ob¬ 
tained  from  the  ore  itself  was  found 
to  have  a  very  strong  reactive  com¬ 
ponent  but  a  comparatively  w’eak 
loss  component. 

Successful  operation  of  the  de¬ 
tector  therefore  depends  on  its 

ability  to  reject  very  large  ore 

signals  in  quadrature  with  the 

phase  of  the  inspection  field,  while 
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detecting  much  smaller  signals  in 
phase  with  the  inspection  field.  To 
provide  this  phase  discrimination 
stably  and  consistently  over  long 
periods  of  time,  the  inspection  coils 
were  connected  in  a  special  bridge 
circuit  which  includes  the  phase- 
discriminating  elements  as  part  of 
the  bridge. 

A  simplified  circuit  diagram  of 
such  a  detector  is  shown  in  Fig.  7A. 
The  4,000-cps  power  supply  used 
to  furnish  exciting  current  for  the 
bridge  consists  of  an  oscillator  and 
power  amplifier  similar  to  that 
shown  in  Fig.  6  and  is  therefore  not 
repeated  here. 

Inductances  L,  and  L,  forming 
the  inspection  coils  each  consist  of 
two  windings  in  series,  one  below 
the  ore  conveyor  belt,  the  second 
directly  above  the  first  and  spaced 
apart  a  distance  sufficient  to  allow 
the  ore  and  belt  to  pass  between. 
The  two  sets  of  windings  com¬ 
prising  L,  and  L,  are  spaced  along 
the  length  of  the  belt  so  that  a  piece 
of  metal  carried  thereon  unbalances 
the  bridge  first  in  one  direction, 
then  in  the  other. 

Figure  7B  is  a  voltage  vector  dia¬ 
gram  showing  the  bridge  in  bal¬ 
anced  condition.  The  subscripts  on 
the  vector  symbols  refer  to  the  cir¬ 
cuit  junction  points.  The  diode  rec¬ 
tifier  connected  to  junction  b  allows 
a  current  proportional  to  the  mag¬ 
nitude  of  E,y,  to  pass  in  one  direc¬ 
tion  through  resistors  R^  and  R,. 
Similarly,  the  rectifier  connected  to 
junction  c  allows  a  current  propor¬ 
tional  to  the  magnitude  of  E,,  to 
pass  in  the  opposite  direction 
through  Ri  and  R,.  When  the  bridge 


FIG.  7 — Simpliiied  dtcult  oi  metal  detector  oa  modiiled  ior  deteclinq  tramp  metal 
in  iron  ore  on  convoyor  bolt 


is  in  balanced  condition  as  showm, 
these  currents  are  equal  and  hence 
the  net  current  through  load  re¬ 
sistor  Rt  is  zero. 

Figure  7C  shows  the  effect  of  a 
change  in  inductance  of  one  arm  not 
accompanied  by  a  change  in  resist¬ 
ance.  This  would  correspond  to  a 
typical  ore  signal.  In  this  case  the 
magnitudes  of  E^  and  E,,  remain 
equal  and  the  net  current  through 
load  resistor  Rt  is  still  zero. 

Figure  7D  shows  the  effect  of 
an  inductive  unbalance  accompanied 
by  a  resistive  unbalance  such  as 
might  be  produced  by  a  piece  of 
tramp  metal  in  the  field  of  one  coil. 
In  this  case,  vectors  E.^  and  E,,  are 
no  longer  equal  in  magnitude  and 
a  net  d-c  voltage  appears  across  Rt. 
The  transient  voltage  swing  across 
R,  resulting  from  temporary  un¬ 
balance  of  the  bridge  by  metal  is 
amplified  by  F,  and  This  am¬ 
plified  signal  is  then  used  to  con¬ 
trol  the  action  of  an  alarm  relay 
through  Vf 

To  reduce  the  ore  signal  to  a 


minimum  in  the  commercial  ver¬ 
sion  of  this  metal  detector,  three 
independent  sets  of  inspection  coils 
are  used  to  cover  the  full  width  of 
the  belt.  The  clearance  between 
top  and  bottom  sets  of  coils  is  10 
inches.  This  detector  is  now  under 
test  in  a  mill  in  northern  Minnesota 
with  very  encouraging  results  to 
date. 

The  writer  wishes  to  acknowledge 
his  appreciation  to  Dr.  H.  Poritsky 
of  this  laboratory  for  permission 
to  use  some  of  his  results  in  this 
paper  in  advance  of  their  publica¬ 
tion  elsewhere. 
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The  high  cost  of  the  electro¬ 
magnetic  focus  unit  and  its 
power  supply  has  been  a  serious 
item  in  the  cost  of  all  but  the  small¬ 
est  television  sets.  It  is  largely  in 
an  attempt  to  reduce  this  cost  that 
the  cheaper  permanent-magnet  type 
focus  unit  has  been  developed. 

In  deciding  how  good  a  focus  sys¬ 
tem  must  be  to  give  satisfactory - 
performance,  it  i.s  neces.sary  to  con¬ 
sider  the  maximum  spot  size  that 
may  be  used  without  causing  dete¬ 
rioration  of  picture  quality.  Assum¬ 
ing  about  480  active  lines  in  each 
complete  picture  on  a  16-inch  tube, 
each  picture  element  is  about  0.025- 
inch  square.  The  spot  at  maximum 
brightness  should  not  exceed  this 
size;  it  should  be  smaller,  at  least 
in  the  horizontal  direction,  if  am¬ 
plifier  compensation  is  not  u.sed. 

It  is  difficult  to  get  a  spot  as  small 
as  this  at  maximum  brightness  be¬ 
cause  of  limitations  imposed  by  the 
picture  tube,  such  as  the  effective 
grid  aperture  which  must  have  a 
finite  size.  Added  to  this  are  the  ef¬ 
fects  of  aberrations  and  magnifica¬ 
tion  caused  by  the  type  of  focus  sys¬ 
tem  used.  The  limitations  imposed 
by  the  picture  tube  itself  are  not 
considered  in  this  article.  We  will 


discuss  only  those  aberrations 
caused  by  the  permanent-magnet 
focus  unit. 

Experimental  Work 

In  examining  departures  from 
ideal  conditions  it  was  found  neces¬ 
sary  to  set  up  a  means  of  measur¬ 
ing,  with  some  accuracy,  the  size 
of  the  spot  produced  on  the  screen 
when  the  picture  tube  is  operated 
at  a  control  grid-cathode  voltage  of 
zero  volts  and  with  normal  anode 
voltage  (13  kv  in  the  case  of  these 
tests).  The  picture  tubes  used  for 
this  purpose  were  mounted  in  a 
commercial  chassis  from  which  all 
steel  supports  and  other  magnetic 
material  near  the  tube  had  been  re¬ 
moved. 

The  p-m  units  to  be  investigated 
were  supported  on  the  tube  by  a 
suitable  thickness  of  adhesive  paper 
tape  wrapped  around  the  neck  of 
the  tube.  This  method  of  mounting 
provides  an  easy  and  accurate 
method  of  setting  the  magnet  co¬ 
axially  with  the  tube  neck  and, 
therefore,  nearly  coaxially  with  the 
beam.  The  yoke  was  disconnected 
but  left  in  position  on  the  neck  of 
the  tube  to  form  a  stationary  spot. 
.  When  running  a  test,  the  beam  is 


held  beyond  cutoff  and  pulsed  to 
zero  volts  by  means  of  a  pulse  gen¬ 
erator.  The  frequency  of  the  pulse 
is  500  pulses  per  second  and  the 
pulse  duration  is  20  microseconds. 
The  peak  positive  voltage  is  deter¬ 
mined  by  means  of  a  simple  peak 
meter  consisting  of  a  diode,  a  ca¬ 
pacitor  and  a  vtvm  set  at  the  three- 
volt  d-c  range.  This  testing  ar¬ 
rangement  is  illustrated  in  Fig.  lA. 
The  pulse  generator  output  is  ad¬ 
justed  so  that  the  voltmeter  is  just 
at  the  point  of  moving  off  zero  volts, 
thus  giving  nearly  zero  volts  on 
the  peak  grid  pulses  with  reference 
to  the  cathode.  •  ‘ 

To  examine  adequately  the  na¬ 
ture  of  the  spot  produced,  it  was 
found  necessary  to  enlarge  it.  This 
was  done  by  setting  up  a  4-inch 
f/1.8  projection  lens  to  give  a  linear 
magnification  of  10.  The  image  pro¬ 
duced  is  projected  onto  a  sheet  of 
graph  paper.  As  there  is  consider¬ 
able  loss  of  light  by  this  method,  it 
is  necessary  to  carry  out  the  test  in 
a  dark  room. 

The  diameter  of  well-focused 
spots  is  relatively  easy  to  ascertain. 
For  spots  with  very  diffu.sed  edges, 
it  was  found  useful  to  describe 
their  diameter  in  terms  of  (a)  the 
diameter  of  a  circle  enclosing  all 
points  which  were  more  than  one- 
half  as  bright  as  the  brightest  part 
of  the  spot,  and  (b)  the  diameter 
of  a  circle  enclosing  all  points 
more  than  one-tenth  as  bright  as 
the  brightest  part  of  the  spot. 

A  special  light  meter  is  used  to 
measure  the  low  illuminations  over 
the  small  areas  involved  in  the  en¬ 
larged  spot.  The  meter  used  is 
manufactured  by  Salford  Electrical 
Industries  of  Ilford,  London.  It 
covers  a  range  of  1/100  ft  lambert 
to  10,000  ft  lamberts,  and  can  be 
used  on  an  area  as  small  as  1/100 
square  inch  or  less. 

When  only  a  qualitative  estimate 
is  required,  a  polka-dot  generator 
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for  PICTURE  TUBES 

i 

Main  disadvantage  of  permanent-magnet  focusing  devices  is  strav  field  that  spreads  into 
ion  trap  and  deflection  yoke  regions.  Success  of  p-m  focus  units  dejiends  on  mechanical 
design  and  construction.  Pole  pieces  must  be  o|)erated  well  belov.  saturation 


may  be  used  with  the  normal  deflec¬ 
tion  system.  This  technique  has 
been  described  in  previous  publica¬ 
tions  in  connection  with  yoke  de¬ 
sign.  It  provides  a  jrood  indication 
of  the  performance  of  the  focus 
majrnet  alone  when  the  area  near 
the  center  of  the  tube  is  examined. 
This  method  has  the  advantajre  of 
showinpr  up  field  di.stortions  and  ro¬ 
tation  caused  by  stray  focus  fields 
penetrating  the  yoke.  The  field 
strengths  of  the  p-m  focus  units 
used  were  measured  by  means  of  a 
small  search  coil  and  fluxmeter, 
where  the  flux  density  was  of  hijrh 
mafrnitude,  and  by  a  General  Elec¬ 
tric  Gaussmeter  where  the  flux 
density  was  low. 

Requirements  for  Good  Focus 

A  Rood  majmetic  focus  system 
should  meet  the  following  require¬ 
ments:  (1)  It  must  provide  correct 
magnetic  strength  to  ensure  that 
an  image  is  formed  on  the  screen. 
(2)  It  must  have  uniform  magnetic 
field  over  the  region  through  which 
the  beam  travels.  (3)  Its  magnetic 
field  must  be  approximately  coaxial 
•with  the  beam.  ('4')  The  magnetic 
field  must  be  as  far  toward  the 
front  of  the  tube  as  possible,  sub¬ 
ject  to  certain  considerations  which 
will  be  di.scus.sed  later.  (6)  The 


focus  field  must  be  restricted  to 
the  region  of  the  tubes  w’here  the 
focusing  action  is  required. 

It  is  the  aim  of  this  paper  to 
show  causes  of  departures  from 
the.se  ideal  conditions  and  their  ef¬ 
fect  on  the  size  of  the  spot  pro¬ 
duced. 

The  focus  field  forms  a  lens  fo¬ 
cusing  the  image  on  the  screen.  The 
strength  of  field  required  depends 
not  only  on  the  geometry  of  the  sys¬ 
tem  but  al.so  on  the  square  root  of 
the  final  anode  voltage.  The  effect 
on  the  spot  size  due  to  change  in 
high  voltage  is  shown  in  Fig.  IB. 

In  an  electromagnetic  system  any 
change  of  circuit  conditions  (such 
as  supply  voltage,  aging  of  hori¬ 
zontal  output  tube  or  reduction  in 
B  supply  voltage)  which  results  in 
a  change  of  high  voltage,  is  gener¬ 
ally  accompanied  by  a  change  in 
focus  current  in  the  direction 
needed  to  correct  the  defocus  pro¬ 
duced.  The  correction  is  only  ap¬ 
proximate  but  is  usually  sufficient 
to  take  care  of  changes  in  high 
voltage  caused  by  normal  line-volt- 
age  variations  and  moderate  com¬ 
ponent  aging.  No  such  correction 
occurs  in  a  permanent-magnet  focus 
system  for  the  obvious  reason  that 
there  is  no  focus  current  present. 

If  the  focus  field  is  not  axially 


symmetrical  over  the  area  trav¬ 
ersed  by  the  beam,  different  parts 
of  the  beam  will  suffer  different 
focusing  forces  and  the  beam  will 
not  focus  properly. 

If  the  field  is  not  coaxial  with  the 
beam,  the  beam  will  be  deflected. 
Use  is  made  of  this  phenomenon  to 
center  the  raster  in  its  correct  posi¬ 
tion  on  the  tube  by  means  of  a  plate 
not  concentric  with  the  polepieces. 
Movement  of  the  plate  distorts  the 
field  in  the  desired  direction.  With 
this  method  of  centering  there  is 
always  .some  defocus  produced. 

The  focus  coil  will  cause  the  min¬ 
imum  magnification  of  the  object  if 
it  is  as  far  from  the  object  and  as 
near  to  the  image  as  practicable. 
This  indicates  that  the  focus  unit 
.should  be  as  near  to  the  front  of  the 
tube  as  possible.  There  are,  how¬ 
ever,  certain  limitations  to  this. 
Room  must  be  found  on  the  neck  of 
the  tube  to  accommodate  the  yoke. 
The  stray  field  from  the  front  of 
the  focus  coil  must  not  cause  exces¬ 
sive  interference  with  the  yoke. 
The  beam  leaving  the  final  anode  is 
slightly  divergent.  The  further 
forward  the  focus  field  is  placed, 
the  larger  the  cross-section  of  the 
beam  becomes  at  the  point  where  it 
is  subjected  to  the  focus  field,  and 
the  more  susceptible  it  will  be  to 


Table  I — Measurements  of  Intensity  and  Effect  of  Stray  Field  in  Ion  Trap  and  Yoke  Regions 


Type  of 
Focus 
Unit* 

Stray  Field 

1  inch  to 
Rear  on  .Axis 
in  Gauss 

Stray  Field 

1  inch  to 
Rear  and  off 
Axis  in  Gauss 

Effect  on  Ion  Trap  Operation 
(Using  4S-Gauss  Ion  Trap) 

Stray  Field 

1  inch  in 
Front  on  Axis 
in  Gauss 

Stray  Field 

1  inch  in  Front 
and  off  Axis 
in  Gauss 

Raster 
Rotation 
in  Degrees 

Short-neck  Tul>e 

I-ong-neck  Tube 

(A) 

12 

8 

Very  Slight 

Negligible 

2.3 

15 

5 

(B) 

32 

40 

Serious 

Very  Slight 

35 

40 

20 

(C) 

4.3 

60 

Serious 

Noticeable 

38 

40 

21 

(D) 

4.3 

50 

Serious 

Noticeable 

38 

48 

23 

(E) 

.32 

68 

i  Ainaost  Unusable 

Noticeable 

31 

50 

24 

*  (A)  F>ctroinagBet.  (B)  P-M  with  H-ioch  tmw  at  ahunt  betwtmi  pole  fton,  (C)  P-M  with  vtritble-ftp  adjuftment  aet  to  fooua  at  IS  kv  on  a 
16RP4.  (l>)  and  (E)  P-M  unita  with  large  fixed  gaps  and  with  external  ahuota. 
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FIG.  1 — Tut  letup  is  shown  in  A.  RelatiTe  spot  size  is  shown  in  B  nnd  C  as  function  oi  iinal  anode  voltaqe  and  puition  oi  focus  unit 


defocus  due  to  nonuniformity  of  the 
fields  of  both  the  focus  coil  and  the 
yoke. 

A  good  focus  unit  with  uniform 
field  and  with  limited  stray  field 
will  give  the  smallest  spot  when 
moved  as  far  forward  as  possible. 
Figure  1C  shows  the  relationship 
between  the  size  of  the  spot  and 
the  position  on  the  tube  of  the  focus 
unit. 

Focus  Field  Spread 

The  most  important  aspect  of 
focus  design  is  the  restriction  of 
the  magnetic  field  spread  from  the 
focus  unit,  so  that  it  does  not  affect 
the  adjacent  components  on  the 
tube  neck. 

Penetration  of  the  stray  field  into 
the  ion  trap  and  grid  regions  has 
three  main  effects: 

(1)  It  moves  the  center  of  the 
electron  lens  back  toward  the  ob¬ 
ject.  This  is  usually  undesirable- 
because  it  increases  the  magnifica¬ 
tion  and  in  turn  the  spot  size. 

(2)  It  may  penetrate  the  region 
of  low-velocity  electrons,  thus  mak¬ 
ing  good  focus  impossible. 

(3)  It  may  deflect  the  beam  as 
it  curves  through  the  ion  trap  so 
that  it  no  longer  passes  through 
the  aperture  in  the  final  anode. 
This  latter  is  the  most  obvious  of 
these  effects  as  it  makes  the  ion 
trap  and  focus  coil  adjustments  in¬ 
terdependent.  This  condition  is 
particularly  serious  in  the  hands  of 
semiskilled  operators.  It  is  well 
known  that  apparent  good  focus  can 
be  obtained  by  allowing  only  a  smail 
part  of  the  beam  to  leave  the  gun. 
This  happens  when  the  ion  trap  is 
mi.sadjusted  so  that  most  of  the 
beam  fails  to  find  its  way  through 
the  aperture.  If  this  misalignment 
had  been  done  by  changing  the 


focus  field,  it  is  easy  to  set  up  this 
position  of  false  focus,  resulting  in 
poor  illumination  and  the  rapid 
destruction  of  the  tube  by  gas  re¬ 
leased  from  the  heated  edge  of  the 
anode  aperture.  One  sample  focus 
unit  was  adjusted  on  a  16GP4  tube. 
The  field  strength  was  then  in¬ 
creased  by  20  percent.  This  caused 
severe  ion-trap  interaction  which  in 
turn  produced  complete  spot  extinc¬ 
tion. 

Penetration  of  the  stray  field  into 
the  yoke  region  causes  a  rotation  of 
the  raster.  This  in  itself  is  not  seri¬ 
ous  as  it  may  be  corrected  by  rota¬ 
tion  of  the  yoke. 

Severe  interaction,  however,  is 
accompanied  by  defocusing  and 
raster  distortion,  the  mechanism  of 
which  was  not  investigated.  As  the 
amount  of  rotation  of  the  raster  is 
affected  by  the  strength  of  the  stray 
field,  it  may  be  necessary  to  read¬ 
just  the  yoke  position  after  focus¬ 
ing. 

Spread  of  the  stray  field  to  sur¬ 
rounding  steel  structures,  such  as 
the  brackets  supporting  the  magnet, 
chassis  and  yoke  supports,  may 
cause  distortion  as  well  as  weaken¬ 
ing  and  unbalance  of  the  wanted 
focus  field.  This  condition  may  be 
rendered  less  serious  by  using  non¬ 
magnetic  brackets.  However,  it  is 
preferable  to  eliminate  the  trouble 
at  its  source  as  far  as  possible  by 
restricting  the  stray  field  to  a 
minimum. 

Focus  Magnet  Parts 

All  types  of  permanent-magnet 
focus  units  consist  of  three  essen¬ 
tial  parts:  (1)  One  or  more  pieces 
of  alnico  forming  the  permanent 
magnet.  (2)  Pole  pieces  to  direct 
the  field  to  that  part  of  the  tube 
where  it  is  required.  (3)  A  device 


which  may  or  may  not  be  part  of 
the  pole  pieces,  to  adjust  the  field  to 
its  correct  strength.  A  generalized 
picture  of  such  a  magnet  without 
the  field  strength  adjusting  or 
focusing  device  is  shown  in  Fig.  2A. 
This  diagram  shows  the  approxi¬ 
mate  distribution  of  the  stray  fields 
in  such  a  device. 

The  permanent  magnet  may  be 
in  the  form  of  a  ring  of  alnico 
larger  than  the  neck  of  the  tube,  or 
in  the  form  of  three  or  more  pieces 
of  alnico  held  between  mild  steel 
end  plates  or  pole  pieces.  It  is  im¬ 
portant  that  the  field  produced  in 
the  focus  region  be  axially  sym¬ 
metrical.  This  implies  that  the  ring 
be  uniformly  magnetized  or  that 
the  magnets  themselves  be  of  equal 
strength  and  uniformly  distributed 
around  the  circumference.  If  this 
is  done,  then  there  should  be  little 
need  for  redistribution  of  the  flux 
in  the  pole  pieces  in  order  to  pro¬ 
duce  a  uniform  field  in  the  gap. 

The  pole  piece  directs  the  field 
from  the  permanent  magnets  into 
the  correct  position,  and  distributes 
the  available  flux  so  that  it  pro¬ 
duces  an  axially  symmetrical  field 
in  the  gap.  In  order  to  do  this  the 
pole  piece  should  present  a  reluct¬ 
ance  very  low  compared  with  that 
of  the  gap,  so  that  the  pole  piece 
contains  the  flux  as  far  as  possible 
and  distributes  it  to  the  gap.  The 
uniformity  of  gap  reluctance  (the 
accuracy  with  which  it  is  made) 
will  determine  the  uniformity  of 
the  field  in  the  gap. 

Two  types  of  focusing  adjust¬ 
ments  are  in  general  use.  The 
variable-shunt  type  bridges  part  of 
the  magnetic  circuit,  thereby  reduc¬ 
ing  the  flux  available  in  the  pole 
pieces.  Such  a  device  should  oper¬ 
ate  to  reduce  the  field  uniformity 
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FIG.  2 — Oriqin  oi  itray  iicldi  is  shown  In  drawing  A.  Dspondsncs  on  gap  sisss  is  illustraiod  In  the  curres  oi  B  and  C 


around  the  circumference  in  order 
to  ensure  that  there  is  a  minimum 
of  disturbance  of  the  distribution 
in  the  pole  pieces.  In  the  variable- 
gap  type  the  reluctance  of  the  gap, 
and  therefore  the  field  strength,  is 
changed  by  changing  the  path 
length  of  the  gap.  These  devices 
tend  to  increase  the  leakage  field 
at  some  position  of  their  operation. 

The  centering  device  may  move 
one  of  the  pole  pieces  in  a  direction 
perpendicular  to  the  tube  axis,  or 
may  be  a  small  secondary  movable 
pole  piece.  In  either  case  the  object 
is  to  distort  the  field  so  that  its  axis 
is  no  longer  parallel  with  the  axis 
of  the  beam.  As  far  as  practicable 
this  should  be  done  without  modify¬ 
ing  the  field  in  any  other  way. 

Possible  Imperfections 

In  discussing  the  effect  on  focus¬ 
ing  due  to  the  various  types  of  im¬ 
perfections  found  in  p-m  focus 
units,  it  is  important  to  consider 
the  type  of  picture  tube  used.  In 
general,  direct-view  picture  tubes 
fall  into  two  classes  as  far  as  focus¬ 
ing  is  concerned.  These  are  the  long¬ 
necked  tubes  such  as  the  16RP4 
and  the  short-necked  tubes  such  as 
the  16GP4.  In  the  case  of  the  short¬ 
necked  tubes,  the  deflection  and 
focus  components  are  crowded 
closer  together  and  the  difficulties 
caused  by  stray  field  effects  are 
greatly  increa.sed.  The  effects  of 
these  imperfections  are  as  follows: 

If  the  pole  pieces  are  of  suffic¬ 
iently  low  reluctance  and  if  the 
magnets  are  well  distributed,  the 
uniformity  of  the  field  will  depend 
entirely  on  the  accuracy  with  which 
the  gap  is  made.  Results  of  meas¬ 
urements  made  on  a  narrow-gap 
magnet  having  heavy  pole  pieces, 
one  of  which  could  be  moved  to  give 


distorted  gaps,  are  plotted  in  Fig. 
2B. 

If  the  magnets  in  a  focus  unit 
containing  several  pieces  of  mag¬ 
netic  material  are  not  of  equal 
strength,  the  effect  on  the  size  of 
the  spot  depends  largely  on  the  abil¬ 
ity  of  the  pole  pieces  to  redistribute 
the  flux  at  the  pole  faces.  When 
one  magnet  unit  out  of  three  in  a 
p-m  focus  unit  was  reduced  in 
strength  in  each  of  the  following 
types,  the  degree  of  defocus  was  as 
follows : 


Type  of  Spot  Size  Diameter 

Focus  Unit  Diameter  (Relative) 

(a)  1.0  1.3 

(b)  1.0  1.9 

(c)  1.0  1.3 

In  the  above  table  the  p-m  units 
used  had  the  following  construc¬ 
tion:  (a)  An  internal  sleeve  type 
of  focus  magnet  with  massive  pole 
pieces  operated  below  saturation, 
(b)  An  external  sleeve  type  with 
light  pole  pieces  operated  near  sat¬ 
uration.  (c)  An  external  sleeve 
type  with  massive  pole  pieces  well 
below  saturation. 

Field  in  Trap  and  Yoke  Regions 

An  effort  was  made  to  evaluate 
the  seriousness  of  the  effect  of 
stray  fields  on  the  ion-trap  system. 
These  stray  fields  were  observed  on 
tubes  set  up  in  the  chassis  previ¬ 
ously  described.  The  strength  of  the 
stray  fields  was  due  entirely  to  the 
type  of  p-m  focus  unit  used.  These 
fields  were  measured  at  one  inch 
from  the  rear  face  of  the  magnet, 
on  the  axis  of  the  magnet,  and  one 
inch  from  the  rear  face  of  the  mag¬ 
net  and  one  inch  from  the  axis  of 
the  magnet.  The  results  are  listed 
in  Table  I. 

Increasing  the  size  of  the  gap  in 
the  system  increases  the  path 


length  and  therefore  the  magnetic 
reluctance  of  the  gap.  This  has 
the  effect  of  increasing  both  the 
effective  focus  field  and  the  stray 
field,  though  not  at  the  same  rate. 
This  is  particularly  true  when  the 
gap  is  small. 

Figure  2C  shows  the  relationship 
between  the  stray  and  useful  focus 
fields  when  measured  on  a  variable- 
gap  type  of  focus  unit. 

Measurements  similar  to  tho.se 
described  above  were  made  on  the 
same  focus  units  in  the  direction  of 
the  yoke.  The  results  are  also 
listed  in  Table  I. 

Using  a  unit  of  the  type  men¬ 
tioned  above,  measurements  were 
made  to  show  how  the  magnet 
strength  required  for  good  focus 
varied  with  air  gap.  It  was  shown 
that  increase  of  gap  from  0.1  inch 
to  0.4  inch  caused  a  decrease  of 
about  40  percent  in  the  magnet 
strength  required;  the  decrease  is 
approximately  linear. 

Summary  of  Results 

Good  uniformity  of  focus  field  in 
the  gap  of  p-m  focus  units  is  essen¬ 
tial  for  good  focus.  To  secure  this, 
units  must  be  constructed  solidly, 
must  have  pole  pieces  of  good 
mechanical  design  and  accurate  con¬ 
struction  and  the  pole  pieces  must 
operate  at  flux  densities  below 
saturation.  The  magnets  forming 
the  p-m  focus  unit  must  be  well  bal¬ 
anced. 

The  leakage  field  from  the  ends 
of  permanent-magnet  units  is 
higher  than  that  encountered  in 
most  electromagnetic  units  and  may 
cause  severe  interference  with  the 
operation  of  both  the  ion  trap  and 
deflection  yoke.  This  is  particu¬ 
larly  true  when  short-necked  tubes 
are  used. 
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A  Modern  Frequency 

Riverhead  equipment  is  prototype  of  a  commereial  service  available  to  whole  industry  to 
fulfill  legal  requirements  of  FCC.  Of  particular  interest  are  techniques  giving  basic  accur¬ 
acy  of  better  than  2  cps  from  15  kc  to  26  me.  Broadcast  measurements  can  often  be  made 
to  0.2  cps  using  a  tape-recorder  technique 


By  HAROLD  A.  TAYLOR  and  ELLIOT  C.  RUNDQUIST 

RCA  Communicationa,  Inc. 

Riverhead,  Y, 


Government  policing  of  radio- 
fretiuency  channels  extends 
to  all  users,  great  and  small.  How¬ 
ever,  many  companies  and  individ¬ 
uals  find  it  impossible  or  impractic¬ 
able  for  economic  reasons  to  e.s- 
tablish  their  own  frequency-meas¬ 
uring  facilities  external  to  normal 
transmitter  controls.  On  this  ac¬ 
count,  those  facilities  originally 
established  by  RCA  Communica¬ 
tions  for  monitoring  its  own  circuits 
have  since  been  expanded  into  a 
commercial  frequency-measuring 
service. 

As  the  art  progressed,  the 
tempe  rat  u  re-con t  rolled  wavemeters 
of  early  days  have  been  supplanted 
by  modern  crystal-controlled  equip¬ 
ment.  Primary  receiving  stations 
are  located  at  Riverhead,  N.  Y.  and 


Point  Reyes,  Calif.  Equipment  de¬ 
livered  to  Manila  just  prior  to 
the  Japanese  invasion  was  de¬ 
stroyed,  but  the  Manila,  P.  I.  sta¬ 
tion  is  once  again  near  completion. 
This  article  de.scribes  the  latest 
equipment  and  methods  in  use, 
supplementing  those  techniques 
previously  described.* 

At  first  the  service  expanded  most 
rapidly  in  the  broadcast  field.  With 
two  frequency-measuring  locations 
in  the  United  States  and  proper 
time  scheduling,  adequate  coverage 
could  be  provided  for  the  entire 
country. 

As  additional  types  of  radio 
usage  were  established,  requests 
were  received  for  equivalent  fre¬ 
quency-measuring  services  with  the 
result  that  measuring  facilities 


were  expanded  to  cover  aircraft 
radio,  police  radio,  short-wave 
broadcasting,  frequency  modula¬ 
tion,  television,  and  many  other 
fields. 

Equipment  Summary 

The  basic  equipment  required  for 
establishing  a  practical  frequency¬ 
measuring  service  can  be  grouped 
in  a  number  of  separate  categories. 
The  installation  must  provide  an¬ 
tennas  of  many  types  covering  an 
extremely  wide  frequency  range 
with  directivity  and  adequate  sig¬ 
nal  pickup  to  permit  proper  recep¬ 
tion  of  the  various  frequencies 
being  measured.  The  control  of 
directive  pattern  is  extremely  im¬ 
portant  in  determining  the  ability 
to  receive  one  transmission  among 
several  that  may  be  simultaneously 
active  on  the  same  or  closely  ad¬ 
jacent  frequencies.  After  the  sig¬ 
nal  has  been  abstracted  from  the 
air  by  means  of  proper  antenna 
facilities,  it  is  then  necessary  to 
provide  receivers  covering  the  fre¬ 
quency  range  required  to  tune  in 
the  desired  signal.  Within  the 
basic  receiving  system,  provision 
must  be  made  for  the  comparison 
of  the  frequency  being  measured 
with  a  primary  standard  of  fre¬ 
quency.  These  primary  standards 
must  have  necessary  auxiliary 
equipment,  to  permit  their  cali¬ 
bration  and  comparison  with 
other  standards.  Complementing 
the  measuring  equipment,  there 


Main  meoituing  poiition  coTars  the  irequenqr  range  from  100  kc  to  26  me.  Other 
units  are  rack  mounted  above  and  to  leit 
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tirely  canceled  out  by  proper  con¬ 
trol  of  directive  pattern. 

In  the  medium-frequency  range 
that  includes  broadcast  activity  in 
this  country,  three  Beverage  wave 
antennas  are  provided.  Each  of 
these  antennas  is  equipped  with 
two  transmission  lines  from  which 
unidirectional  reception  is  obtained 
from  either  of  two  directions  180 
degrees  apart.  Because  of  this  fact, 
and  since  the  three  antennas  are 
constructed  in  the  field  on  bearings 
that  are  120  degrees  apart,  choice 
can  be  had  of  directional  patterns 
at  60-degree  intervals.  Owing  to 
this  wide  range  of  choice  in  direc¬ 
tive  pattern,  it  is  possible  through 
use  of  combining  units  similar  in 
function  to  those  described  to 
cancel  out  undesired  transmissions 
that  are  much  stronger  than  the 
desired  transmission  and  on  the 
same  frequency  but  from  a  differ¬ 
ent  direction. 

To  cover  the  normal  short-wave 
or  high-frequency  classification 
from  3,000  to  30,000  kc,  several 
directional  fishbone  wave  antennas 
are  used.*  These  antennas  are  de- 


must  be  suitable  monitors  to  per-  an  artificial  transmission  line.  A 

mit  identification  of  the  signal  continuously  variable  tap  on  the 

being  measured.  In  considering  artificial  line  is  connected  to  the 

these  items  of  equipment,  the  output  circuit.  Thus,  the  second 

laboratory  at  Riverhead,  New  York  signal  can  be  combined  with  the 

Will  be  described  because  that  loca-  first  at  any  amplitude,  by  control 

tion  is  one  of  the  most  completely  of  its  amplification,  and  at  any 

equipped  and  accurate  frequency  pha.se  angle  by  control  of  the  tap¬ 
measuring  locations  available  for  ping  point  on  the  artificial  line.  By 

commercial  service  in  the  world.  combining  various  combinations  of 

front-end  or  back-end  reception  of 
one  or  two  Beverage  antennas,  a 
substantial  amount  of  control  over 
the  directional  pattern  can  be  had. 
This  control  extends  from  simple 
combination  in-phase  to  increase 
the  gain  and  sharpne.ss  of  the  main 
lobe  of  the  antenna  to  combinations 
that  produce  a  reception  null  at 
any  back  or  side  direction  desired. 

This  arrangement  can  be  ad¬ 
vantageous  in  several  ways.  Static 
can  be  balanced  out  to  a  remark¬ 
able  extent  during  conditions  when 
the  predominant  static  is  being  re¬ 
ceived  from  one  particular  direc¬ 
tion.  Alternatively,  if  there  is  an 
interfering  signal  from  some  di¬ 
rection  other  than  that  of  the  de¬ 
sired  signal,  it  can  be  almost  en- 


Antennas 

To  serve  the  vlf  and  1-f  classifi¬ 
cations  of  emission  three  Beverage 
wave  antennas  are  provided.  These 
antennas  range  from  7  to  9  miles 
long  and  are  directed  roughly 
toward  Europe.  Provision  is  made 
for  taking  energy  from  either  end 
of  each  antenna  thus  permitting 
unidirectional  reception  from  either 
of  two  opposing  directions.  Each 
long  wave  receiver  is  provided 
with  a  combining  unit  at  its  input. 
This  unit  is  equipped  with  two  in¬ 
puts  and  one  output. 

One  input  feeds  directly  to  the 
output  circuit  after  amplification, 
while  the  second  input  feeds 
through  a  controllable  amplifier  and 
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signed  for  various  frequency  ranges 
and  are  constructed  so  as  to  aim  in 
various  directions  of  principal  in¬ 
terest.  These  facilities  provide 
world-wide  coverage. 

In  the  very-high-frequency  range 
from  30  to  300  me  and  in  a  portion 
of  the  ultra-high-frequency  range 
from  300  to  500  me  a  variety  of 
antennas  is  available.  Over  the 
lower  portion  for  the  above  fre¬ 
quency  range,  some  of  the  short¬ 
wave  directional  antennas  are  ade¬ 
quate.  Above  that  point  groups  of 
wide-band  dipoles  are  employed. 
Two  groups  of  horizontal  dipoles 
are  provided  for  reception  of  hori¬ 
zontally-polarized  waves,  one  for 
north-south  directions  and  one  for 
east-west  directions.  One  group  of 
vertical  dipoles  is  provided  to  cover 
reception  of  vertically  polarized 
waves.  A  directional  very-high- 
frequency  antenna  is  provided  to 
cover  longer  distance  reception 
from  the  principal  metropolitan 
areas  to  the  west  of  Riverhead. 
Consideration  is  currently  being 
given  to  providing  rotary  direc¬ 


tional  antennas  for  this  frequency 
range  still  further  to  improve  the 
ability  to  make  measurements  at  a 
greater  distance. 

Primary  Startdards 

The  primary  frequency  stand¬ 
ards,  with  which  signal  frequencies 
are  compared,  originate  in  elaborate 
100-kc  quartz  crystal  oscillators. 
The  basic  oscillator  consists  of 
a  two-tube  positive  feedback  am¬ 
plifier  in  whose  feedback  loop 
is  placed  the  quartz-crystal  ele¬ 
ment.  The  entire  oscillator  circuit 
including  tubes  is  mounted  in  a 
temperature-controlled  box.  The 
box  temperature  is  maintained  to 
within  a  few  hundredths  of  a  de¬ 
gree  by  means  of  a  mercury 
thermoregulator.  The  oscillator  is 
i.solated  from  the  utilization  cir¬ 
cuits  by  means  of  buffer  amplifiers. 
All  supply  voltages  are  regulated 
where  necessary. 

The  output  of  whichever  stand¬ 
ard  is  in  use  drives  a  series  of  fre¬ 
quency  dividers  in  such  a  manner 
that  the  various  output  frequencies 
are  exactly  related  to  the  fre¬ 
quency  of  the  primary  standard. 
From  these  divider  chains,  output 
frequencies  of  10  and  1  kc  are  avail¬ 
able  for  frequency-measuring  pur¬ 
poses.  The  100  and  10-kc  fre¬ 
quencies  feed  harmonic  generators 
that  provide  an  extremely  wide 
band  of  harmonics  of  these  fre¬ 
quencies  throughout  the  main  por¬ 
tion  of  the  radio-frequency  spec- 
~trum.  These  signals  at  100-kc  or 
at  10-kc  intervals,  as  desired,  serve 
as  marker  frequencies.  The  pro¬ 
cedure  of  making  a  frequency  meas¬ 
urement  then  consists  of  measuring 
the  frequency  separation  between 
the  unknown  frequency  and  one  of 
the.se  marker  frequencies  by  means 
to  be  described. 

A  primary  frequency  standard  is 
defined  as  one  whose  frequency  may 
be  compared  with  standard  time 
intervals.  The  1-kc  output  from 
the  divider  chain  drives  a  1,000- 
cycle  synchronous  clock  that  per¬ 
mits  a  direct  comparison  between 
the  number  of  cycles  of  oscillation 
of  the  primary  crystal  during  a 
period  of  time  against  independent 
astronomical  measurements  of  abso¬ 
lute  time.  The  time  of  the  syn¬ 
chronous  clock  is  compared  daily 
with  standard  time  signals  sent  out 


from  the  Naval  Observatory  at 
Washington,  D.  C.,  by  means  of  a 
recorder  accurate  to  about  0.01 
second. 

Since  comparison  of  a  primary 
standard  with  standard  time  inter¬ 
vals  results  in  evaluation  of  accum¬ 
ulated  frequency  drift  and  may  not 
be  indicative  of  short-term  fre¬ 
quency  variation,  it  is  necessary  to 
make  additional  comparative  meas¬ 
urements  to  check  the  stability  of 
the  standard  equipment.  This  is 
accomplished  by  two  methods.  Fre¬ 
quent  measurements  are  made  on 
the  standard-frequency  transmis¬ 
sions  of  the  United  States  Bureau 
of  Standards  on  radio  station 
WWV.  The  Bureau  certifies  these 
transmissions  as  accurate  to  better 
than  one  part  in  fifty  million. 

In  addition,  arrangements  are 
periodically  made  for  simultaneous 
measurement  of  certain  radiotele¬ 
graph  transmitters  (whose  fre¬ 
quency-stability  record  is  satisfac¬ 
tory  and  whose  frequency  is  suit¬ 
able  for  reception  at  the  interested 
points)  by  the  Riverhead  and  the 
Point  Reyes  frequency-measuring 
laboratories — and  occasionally  at 
one  or  more  other  frequency-meas¬ 
uring  laboratories. 

Measuring  Receivers 

A  portion  of  the  main  measuring 
position,  which  covers  a  frequency 
range  from  100  kc  to  26  me,  is  illus¬ 
trated.  Three  different  r-f  tuners 
are  provided,  one  covering  the  long¬ 
wave  range  from  100  to  550  kc,  one 
covering  the  broadcast  and  adja¬ 
cent  area  from  550  kc  to  3  me,  and 
one  covering  the  normal  short¬ 
wave  range  from  3  to  26  me.  Any 
one  of  the  three  tuners  can  be  in¬ 
stantly  connected  to  the  intermedi¬ 
ate-frequency  and  interpolating 
equipment  of  the  basic  measuring 
position. 

An  extensive  amount  of  the 
equipment  shown  consists  of  har¬ 
monic  and  subharmonic  generating 
equipment  controlled  by  the  prim- 
mary  standards.  These  units  serve 
to  synthesize  a  direct  frequency- 
calibrated  source  of  1,050  ±  11  kc. 
This  adjustable  signal  is  used  in  a 
manner  to  be  described  for  deter¬ 
mining  the  difference  of  the  un¬ 
known  frequency  from  one  of  the 
marker  standard  frequencies.  The 
remaining  units  provide  the  inter- 
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mediate  frequency  and  other  func¬ 
tions  shown  in  Fig.  1. 

In  addition  to  this  main  position 
there  are  available  conventional 
long-wave  receivers  covering  the 
range  from  15  to  100  kc.  One  of 
these  has  been  equipped  with  a 
converter  whose  beating-oscillator 
frequency  is  obtained  directly  from 
the  primary  frequency  standard. 
This  arrangement  permits  meas¬ 
urement  of  these  low  frequencies  at 
the  main  frequency  measuring 
position. 

Several  short-wave  receivers  are 
available  to  cover  the  frequency 
range  from  26  to  500  me.  Measure¬ 
ments  in  this  range  are  likewise 
accomplished  from  the  basic  meas¬ 
uring  position. 

Basic  Measuring  Method 

The  block  diagram  in  Fig.  1 
shows  the  basic  method  used  in 
making  frequency  measurements. 
A  tuner  unit  (A)  is  chosen  that 
covers  the  proper  frequency  range 
for  the  signal  to  be  measured.  The 
tuner  is  set  approximately  by  dial 
calibration  to  the  multiple  of  100 
kc  clo.sest  to  the  frequency  of  the 
unknown  signal.  It  is  then  con¬ 
nected  to  a  harmo.nic  generator 
that  provides  marker  signals,  de¬ 
rived  from  the  primary  standard, 
at  100-kc  intervals.  The  100-kc 
marker  on  which  the  tuner  had 


FIG.  1  —  Basic  irsqusncy.msaturlnf 
system  In  which  final  significant  figures 
are  ohialned  from  dlreclly.callbrated 
interpolation  oscillator  system 


been  set  approximately  is  then 
tuned  in.  Next,  the  100-kc  markers 
are  removed  by  the  operator  and  a 
series  of  markers  at  10-kc  intervals 
is  substituted.  The  tuner  is  then 
shifted  toward  the  unknown  fre¬ 
quency  while  the  number  of  10-kc 
markers  passed  are  counted. 

When  the  10-kc  marker  nearest 
the  unknown  frequency  has  been 
reached  and  tuned  in,  the  frequency 
of  the  unknown  signal  to  the  near¬ 
est  10-kc  figure  is  known.  This  10- 
kc  marker  is  tuned  so  that  its  sig¬ 
nal  output  from  the  tuner  is  exactly 
1,500  kc.  The  1,500-kc  signal  then 
goes  into  a  monitoring  i-f  chain  (B) 
where  it  is  mixed  with  a  1,050-kc 
frequency  generated  from  the  pri¬ 
mary  source  to  produce  exactly  450 
kc.  After  further  i-f  amplification, 
the  450-kc  signal  is  again  mixed 
with  a  400-kc  frequency  that  is 
common  to  both  the  monitoring  i-f 
system  and  the  measuring  i-f  sys¬ 
tem  (C)  to  produce  a  signal  at  50 
kc. 

The  amplification  at  50-kc  is  pro¬ 
vided  with  narrow  bandwidth  of 
about  400  cycles  in  order  to  prevent 
extraneous  interference  from  con¬ 
fusing  the  oscilloscopic  methods  of 
comparison  at  this  point.  The  50- 
kc  output  is  now  placed  on  one  set 
of  deflecting  plates  of  a  monitor 
oscilloscope  (D)  and  compared  with 
a  locally  generated  50-kc  reference 
standard.  The  tuner  is  adjusted  to 
make  the  resulting  signal  at  50  kc 
exactly  equal  the  frequency  of  the 
reference  50-kc  oscillator  as  indi¬ 
cated  by  an  elliptical  pattern  on  the 
oscilloscope. 

At  this  point  the  harmonics  are 
removed  from  the  tuner  and  an 
antenna  having  proper  frequency 
characteristics  and  directivity  is 
connected.  In  addition  to  feeding 
the  monitoring  i-f  chain,  the  tuner 
also  feeds  the  measuring  i-f  chain. 
In  the  first  portion  of  the  latter 
chain  a  frequency  conversion  from 
1,500  kc  to  450  kc  occurs  by  means 
of  an  inserted  frequency  of  1,050 
±  11  kc. 

This  frequency  is  developed  from 
the  1-kc  subharmonic  of  the  pri¬ 
mary  frequency  standard  and  har¬ 
monics  thereof  combined  with  an 
extremely  stable  250-kc  oscillator 
covering  a  frequency  range  of  ± 
1.1  kc.  The  block  diagram  of  this 
interpolation -frequency  generator 


FIG.  2 — Mathod  o<  obtoiniag  tha  lalar- 
polatton  iraquancy  Irom  tha  primary 
iraguaocy  atoodard  and  a  apadol  eacU- 
aler 

is  shown  in  Fig.  2.  The  250-kc 
interpolation  oscillator  is  accurately 
calibrated  and  controlled  to  pro¬ 
duce  a  direct-reading  accuracy  with 
less  than  ±  2-cps  error.  By  means 
of  reference  against  the  standard 
marker  frequencies  and  harmonics 
of  either  a  100-cycle  or  1-kc  fre¬ 
quency  derived  from  the  primary 
standard,  the  amount  of  this  error 
may  be  determined  at  frequent 
calibration  points  and  taken  into 
account  in  the  process  of  measuring 
to  produce  an  accuracy  from  this 
source  within  about  1  cycle  per  sec¬ 
ond  throughout  its  range. 

The  frequency  of  the  variable 
1,050-kc  source  is  now  adjusted  to 
the  point  where  the  unknown  fre¬ 
quency  output  from  the  first  por¬ 
tion  of  the  measuring  i-f  chain  is 
exactly  450  kc.  This  frequency  is 
again  converted  to  50  kc  following 
which  a  choice  of  various  band- 
widths  may  be  had.  The  output  at 
50  kc  is  fed  to  another  oscilloscope 
(B)  whose  other  axis  is  supplied 
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from  the  same  50-kc  reference  fre¬ 
quency  as  supplies  the  monitor 
oscilloscope.  The  unknown  fre¬ 
quency  is  tuned  to  exact  equality  at 
50  kc  with  the  reference  50-kc 
oscillator  as  indicated  by  the  oscil¬ 
loscope  pattern.  The  tuning  is  ac¬ 
complished  by  adjustment  of  the 
1,050  ±  11-kc  frequency  source. 
Since  this  frequency  source  is  di¬ 
rectly  calibrated,  the  frequency  dif¬ 
ference  between  the  signal  and  its 
nearest  10-kc  marker  may  now  be 
read  directly  from  the  controls  of 
the  interpolation  oscillator  assem¬ 
bly.  This  frequency  difference  then 
supplies  the  balance  of  the  signifi¬ 
cant  figures  of  a  frequency  meas¬ 
urement. 

Ow’ing  to  possibility  of  receiver 
drift  during  the  course  of  a  meas¬ 
urement,  provision  is  made  for 
simultaneously  connecting  the  an¬ 
tenna  and  the  standard  marker  fre¬ 
quency  source  to  the  tuner.  Then 
both  oscilloscope  patterns  can  be 
ob.served  at  one  time. 

Extending  Frequency  Range 

The  range  of  the  basic  measuring 
system  is  extended  at  the  low-fre¬ 
quency  end  from  100  down  to  15  kc 
by  use  of  a  standard  long-wave  re¬ 
ceiver  covering  that  frequency 
range. 

The  output  of  this  receiver  is 
fed  to  a  balanced-modulator  type 
of  heterodyne  frequency  converter 
unit  whose  heterodyne  oscillator 
supply  is  400  kc  derived  by  multi¬ 
plication  from  the  standard.  For 
this  purpose,  the  standard  100-kc 
frequency  is  multiplied  by  4.  The 
resulting  400-kc  frequency  is  mixed 
with  the  unknown  frequency  from 
the  long  wave  receiver  to  produce  a 
resultant  frequency  in  the  range 
from  415  to  500  kc.  This  output  is 
fed  to  the  basic  measuring  position 
and  its  frequency  measured.  Ac¬ 
cordingly,  the  frequency  of  the  un¬ 
known  long-wave  signal  is  that 
indicated  by  the  measurement 
minus  exactly  400.000  kc. 

The  extension  of  the  frequency 
range  of  the  basic  measuring  posi¬ 
tion  from  26  to  500  me  is  obtained 
as  follows.  Several  uhf  receivers 
are  available  to  cover  the  added 
frequency  range.  A  unit  is  pro¬ 
vided  that  consists  of  a  stable  volt- 
age-regulated  Hartley  oscillator 
covering  a  directly  calibrated  fre- 
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quency  range  of  12  to  20  me  fol¬ 
lowed  by  a  buffer  stage  and  un¬ 
tuned  harmonic  generator  of  the 
•  grid-distortion  type  effective  in 
producing  harmonics  of  the  oscilla¬ 
tor  over  the  frequency  range  from 
24  to  600  me. 

The  measuring  process  consists  of 
zero  beating  a  harmonic  of  the  com¬ 
parison  oscillator  with  the  unknown 
frequency  to  be  measured  in  one  of 
the  uhf  tuners.  The  fundamental 
frequency  of  the  comparison  oscil¬ 
lator  is  then  measured  by  the  main 
frequency  measuring  position.  This 
measured  fundamental  frequency 
multiplied  by  the  order  of  harmonic 
used  gives  the  frequency  of  the 
signal  being  measured. 

Accuracy 

The  average  deviation  of  the 
primary  standard  frequency  source 
is  approximately  1  cycle  in  5 
million.  Accordingly,  a  direct  fre¬ 
quency  measurement  without  tak¬ 
ing  account  of  possible  correction 
factors  can  be  expected  to  have  an 
error  from  this  source  of  approxi¬ 
mately  2  cycles  per  second  at  10  me 
or  5  cycles  per  second  at  25  me.  The 
basic  accuracy  of  the  interpolation 
system  results  in  a  possible  error 
of  less  than  2  cycles  per  second  at 
any  frequency  from  15  kc  to  26  me. 


A  special  technique  can  be  used 
in  handling  broadcast  measure¬ 
ments  and  any  other  measurements 
whose  assigned  frequency  lies  in 
the  immediate  neighborhood  of  a 
10-kc  marker  to  eliminate  the  inter¬ 
polation  error.  This  method  con¬ 
sists  of  simultaneously  receiving 
the  signal  being  measured  and  the 
nearby  marker  frequency.  The  re¬ 
sulting  beat  note  between  the  two 
frequencies  is  recorded  on  a  tape 
recorder  together  with  standard 
one-second  time  intervals.  Thus, 
the  number  of  cycles  of  beat  note 
per  second  directly  gives  the  fre¬ 
quency  difference.  The  direction  of 
this  difference  from  the  marker 
standard  frequency  can  be  obtained 
by  use  of  the  interpolating  system. 
This  technique  produces  a  measure¬ 
ment  having  the  full  accuracy 
of  the  primary  standard  fre¬ 
quency  source.  Accordingly,  broad¬ 
cast  measurements  can  result  in 
an  overall  accuracy  having  an 
error  of  no  more  than  0.2  cycle 
per  second. 

At  uhf  the  basic  error  of  the 
lower  frequency  measuring  system 
is  multiplied  by  the  order  of  the 
harmonic  used  from  the  comparison 
oscillator.  Accordingly,  an  overall 
accuracy  of  frequency  measure¬ 
ments  in  this  range  would  show  an 
error  of  approximately  30  cycles 
per  second  at  100  me  or  150  cycles 
per  second  at  500  me. 

Service  Rattge 

At  vhf  and  uhf  the  service  range 
from  each  measuring  location  is  re¬ 
stricted  by  propagation  conditions 
to  a  distance  of  from  200  to  500 
miles  depending  on  relative  antenna 
heights,  intervening  terrain  and 
transmitted  power.  Every  effort  is 
made  to  extend  the  service  range 
of  these  higher  frequency  classifica¬ 
tions  by  providing  the  maximum 
practical  height  of  receiving  anten¬ 
nas  together  with  extreme  sensi¬ 
tivity  of  the  associated  tuner  units. 

Through  the  remainder  of  the 
frequency  spectrum  the  RCA  fre¬ 
quency-measuring  stations  provide 
essentially  world-wide  coverage. 
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AIrbonia  antanno  circuitry  lor  atbitrory  polorliation  Paraboloid  usad  In  3  J-cm  aquipmaat  Nota  squara  woraquld* 


Miciowave  Radar  Antenna 

Special  design  permits  transmission  and  reception  of  any  specified  polarization  in  search 
radars,  including  linear  and  circular  as  special  cases.  Antenna  can  receive,  separately  and  ^ 
simultaneously,  both  transmitted  polarization  and  its  cross-polarized  component 


Eumination  of  certain  un¬ 
wanted  radar  target  reflec¬ 
tions  is  made  possible  through  the 
analysis  of  reflected  radiation 
polarization  by  circular  and  linear 
components.  In  principle  this 
analysis  could  be  accomplished  with 
a  plurality  of  antennas  designed  to 
transmit  or  receive  the  various 
polarization  components.  In  prac¬ 
tice,  however,  limitations  on  space 
and  equipment  make  it  highly  desir¬ 
able  to  use  a  single  antenna  design 
that  is  capable  of  application  over  a 
wide  range  of  frequencies.  The  an¬ 
tenna  design  described  here  has  the 
property  not  only  of  receiving  the 
transmitted  polarization,  but  also  of 
receiving  separately  and  simultane- 


By  HERMAN  N.  CHAIT 

Haval  Restarch  Laboratory 
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ously  its  cross-polarized  component. 

Previously  it  has  not  been  possi¬ 
ble  to  use  a  circularly-polarized 
search  radar  system  with  a  single 
antenna  used  for  transmission  and 
reception,  since  for  most  targets 
the  reflected  wave  will  have  its 
sense  of  polarization  reversed  and 
thus  will  be  rejected  by  the  an¬ 
tenna.  This  present  antenna  de¬ 
sign  removes  such  a  limitation  and 
so  can  be  used  in  a  search  radar 
system  employing  circular  polariza¬ 
tion.  Another  advantage  in  this 


connection  is  the  possibility  of  us¬ 
ing  low  power  t-r  and  anti  t-r  tubes 
to  protect  the  receiver  since  re¬ 
ceiver  and  transmitter  are  on  oppo¬ 
site  terminals  of  a  hybrid  junction. 

It  is  possible  to  design  an  an¬ 
tenna  with  any  desired  beam  char¬ 
acteristics  and  with  either  continu¬ 
ously  variable  polarization  or  with 
some  chosen  fixed  polarization.  The 
proper  choice  of  this  polarization 
parameter  at  a  given  time  may 
greatly  increase  the  utility  of 
present-day  radar  systems. 

General  Principles 

Figure  1  is  the  block  diagram  of 
a  system  that  establishes  its  polar¬ 
ization  characteristics  in  the  r-f 
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transmission  line  rather  than  in  the 
antenna  proper,  and  is  therefore 
capable  of  rather  general  applica¬ 
tion.  On  transmission  the  power  is 
divided  into  two  equal  components 
in  a  hybrid  junction,  the  phase  of 
one  component  is  adjusted  relative 
to  the  other,  and  then  the  two  com¬ 
ponents  are  recombined  in  space 
quadrature  in  the  antenna  feed  line. 
Any  ellipticity  of  polarization  is 
achievable  with  this  arrangement. 
Circular  polarization  requires  a 
±90-degree  phase  difference  be¬ 
tween  components;  linear  polariza¬ 
tion  a  0  or  180-degree  phase  differ¬ 
ence;  other  ellipticities,  other  phase 
differences.  The  antenna  feed  line 
may  then  be  terminated  in  a  vari¬ 
ety  of  antenna  designs. 

On  reception  the  r-f  circuitry 
permits  both  the  component  identi¬ 
fied  with  the  transmitted  polariza¬ 
tion  and  its  cross-polarized  compo¬ 
nent  to  be  received  on  two  receivers 
simultaneously.  The  cross-polar¬ 
ized  component  is  here  defined  with 
reference  to  the  transmitted  signal. 
These  two  components  have  the 
same  ellipticity  ratio,  the  major 
axis  of  their  polarization  ellipses 
orthogonal,  and  their  instantaneous 
E-vectors  rotating  in  opposite 
senses. 

The  ability  of  this  system  to 
transmit  circular  polarization  of 
one  sense  and  then  to  receive  both 
senses  of  circular  polarization 
separately  and  simultaneously  is 
shown  in  Fig.  2.  A  generator, 
furnishing  a  voltage  V/O”,  is  placed 
at  the  right-hand  terminal  of  the 
hybrid  junction  (Fig.  2B),  which  is 
a  magic  tee.  For  purposes  of  ex¬ 
planation,  another  generator  fur- 


FIG.  1 — Block  diagram  ol  lyitom  that 
eilablishei  polarization  characterlitlcz 
in  the  r-i  trantmizsion  line  rather  than 
in  antenna  proper 


nishing  no  voltage  is  assumed  at 
the  left-hand  terminal.  Therefore, 
equal  voltages  of  0.7F/0°,  in  time 
phase  with  each  other,  will  appear 
at  equal  path  distances  in  the  E- 
and  H-plane  arms  of  the  magic  tee. 
By  adding  90  degrees  of  phase 
change  to  the  E-plane  path,  and 
arranging  the  two  input  terminals 
to  the  square  waveguide  so  that 
they  are  perpendicular  to  each 
other,  two  voltages  equal  in  magni¬ 
tude  and  in  time  and  space  quad¬ 
rature  will  appear  at  the  antenna. 
The  signal  that  is  radiated  will 
therefore  be  right-hand  circularly 
polarized.  Similarly,  a  left-hand 
circularly  polarized  signal  can  be 
radiated  merely  by  interchanging 
the  two  generators,  or  by  adding 


FIG.  2 — Rocoption  (A)  and  Iranimiuion 
(B)  oi  right-hand  polarization  aro  illus¬ 
trated 


another  180  degrees  of  phase 
change  to  the  E-plane  path. 

Reception 

Upon  reception,  the  right-hand 
circularly-polarized  component  of 
the  incident  field  induces  a  voltage 
at  the  vertical  terminal  of  the  wave¬ 
guide  which  is  equal  in  magnitude 
to,  and  leads  in  phase  by  90  de¬ 
grees,  the  voltage  induced  at  the 
horizontal  terminal.  Due  to  the 
phase  shifter,  the  two  voltages  ar¬ 
rive  at  the  E-  and  H-plane  arms  in 
phase  and  are  therefore  detected 
at  the  right-hand  terminal  of  the 
magic  tee  as  indicated  in  Fig.  2A. 
In  like  manner  the  left-hand  cir¬ 
cularly  polarized  component  of  the 
incident  field  is  received  at  the  left- 
hand  terminal. 

To  use  this  same  antenna  to 


FIG.  3— Opsrotion  oi  ontoiuia  whon 
utod  to  transmit  and  rocsivo  linoar 
polarization 


transmit  and  receive  linear  polar¬ 
izations,  it  is  necessary  that  a  0  or 
180-degree  phase  shift  be  intro¬ 
duced  between  components.  If  hori¬ 
zontal  and  vertical  polarizations 
are  desired,  the  antenna  must  be 
so  oriented  that  the  input  terminals 
make  angles  of  45  and  135  degrees 
with  the  ground  as  shown  in  Fig.  3. 
Any  arbitrarily  chosen  elliptical 
polarization  can  be  transmitted  and 
received  by  a  proper  adjustment  of 
the  phase  shift  and  rotation  of  the 
antenna  feed. 

Whatever  component  is  gener¬ 
ated,  the  component  received  at  the 
generating  terminal  of  the  hybrid 
junction  has  the  same  polarization 
characteristics  as  the  transmitted 
signal.  For  radar  type  of  opera¬ 
tion,  assuming  a  single  reflection  of 
the  transmitted  signal  from  the 
target  surface,  the  transmitter  and 
receiver  of  a  given  linear  com¬ 
ponent  are  located  at  the  same 
terminal,  whereas  the  transmitter 
for  a  circular  component  and  the 
receiver  for  the  reflected  circular 
component  are  located  at  different 
terminals  of  the  hybrid  junction. 
It  is  this  fact  which  excludes  the 
use  of  circular  polarization  in  radar 
systems  having  antennas  with  one 
terminal  only. 

Design  Criteria 

It  was  assumed  in  the  previous 
sections  that  the  transmitted  power 
was  divided  exactly  equally  between 
the  two  arms  and  that  the  two  path 
lengths  differed  by  exactly  90  de¬ 
grees  or  by  0  degrees  or  180  de¬ 
grees  for  circularly  or  linearly 
polarized  components  respectively. 
In  practice  a  tolerance  is  put  on  the 
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polarization  characteristics,  and  it 
is  therefore  necessary  that  design 
criteria  be  established.  Those  for 
circular  polarization  are  discussed 
here. 

Let  the  two  orthogonal  linear 
components  of  an  electromagnetic 
field  be  represented  as 
~  A  cos 

£»  ■=  B  CO#  (ul  +  (1) 

where  A  and  B  are  the  amplitudes 
of  the  components  and  the  phase 
angle  between  them.  Then  the 
power  ellipticity  of  polarization  can 
be  written 


AH-  B>  +  V  (A*  +  ^  (2) 

where  P»„  and  P»i,  are  propor¬ 
tional  to  the  squares  of  the  major 
and  minor  axes  of  the  polarization 
ellipse  of  this  field.  When  A  is 
equal  to  B  and  only  <f>  is  allowed  to 


FIG.  4 — Cunras  ihowing  relationship 
between  power  ellipticity  and  other 
parameters 


vary,  Eq.  2  becomes 


For  values  of  ellipticity  near  cir¬ 
cular  it  is  convenient  to  express  the 
power  ellipticity  as  P.../P.1.  =  cot* 

^  showing  the  de¬ 

viation  of  the  ellipticity  from  unity 
directly  in  terms  of  the  deviation 
of  from  90  degrees.  Figure  4A 
is  a  plot  of  this  relation. 

If  on  the  other  hand  <f>  =  ±  90 
degrees  exactly  and  the  amplitudes 
of  the  components  are  allowed  to 
vary,  Eq.  2  becomes 


Figure  4B  is  a  plot  of  Eq.  4. 


Measurement  of  Ellipticity 


It  is  possible  to  resolve  any  elec¬ 
tromagnetic  wave  uniquely  into  the 
sum  of  two  circularly  polarized 
fields  of  opposite  senses  of  rotation 
and  of  unequal  magnitudes.  There¬ 
fore,  once  this  antenna  system  has 
been  set  up  to  receive  circular 
polarization,  it  is  necessary  only  to 
measure  the  ratio  of  the  powers 
P,  and  Pt,  present  at  the  right-  and 
left-hand  receivers  respectively 
(Fig.  1)  in  order  to  determine  the 
ellipticity  of  polarization  of  an  in¬ 
cident  wave.  The  power  ellipticity 
in  terms  of  this  ratio  is  given  by 


r  V  p«/pI-H  T 

L  v^Pt  - 1  J 


(5) 


Figure  4C  is  a  plot  of  Pm.yP.i. 
versus  the  ratio  of  the  powers  at 
the  right-  and  left-hand  terminals 
of  the  hybrid  junction. 


Experimental  Results 

This  design  technique  is  appli¬ 
cable  to  any  wavelength,  although 
the  choice  of  circuit  elements  is 
dictated  by  size  or  weight  limita¬ 
tions.  Two  such  systems  have  been 
built,  one  operating  in  the  3.2-cm 
band,  the  other  in  the  10-cm  band. 
The  two  photographs  show  the  3.2- 
cm  model.  The  square  waveguide 
used  as  the  transmission  line  was 
designed  to  transmit  two  TEy, 
modes  at  right  angles  to  each  other 
but  no  higher  modes.  In  other 
words  the  inner  dimension  a  of  the 
square  waveguide  satisfied  the  con¬ 
dition  X/\/2>o>X/2.  Waveguides 
instead  of  probe  couplings  were 


used  to  reduce  the  crosstalk  between 
the  two  input  lines.  The  phase 
shifter  consisted  of  a  movable  di¬ 
electric  slab  placed  inside  one  of 
the  waveguide  sections  and  was  de¬ 
signed  to  produce  a  maximum  phase 
shift  of  360  degrees. 

It  was  found  that  these  antennas 
could  be  adjusted  for  ellipticities  of 
unity,  the  limiting  factor  being  the 
accuracy  of  the  test  equipment  used. 


FIG.  5 — Pow#r  pottarn  oi  a  circularly- 
polarizad  anlaima  paraboloid  30  inch## 
in  dlomatar 


The  gain,  beamwidth,  and  patterns  | 

of  these  antennas  were  consistent  | 

with  theoretical  predictions.  For  1 

example,  one  cut  through  the  main 
lobe  of  the  radiation  pattern  of  the  [n 
parabolic  type  antenna  shown  was  ‘ 
measured  for  many  linear  polariza¬ 
tions.  It  was  found  that  the  ellip¬ 
ticity  of  polarization  was  no 
greater  than  one  decibel  over  the 
entire  portion  of  the  main  lobe 
when  the  on-axis  ellipticity  had 
been  adjusted  to  be  less  than  0.25 
db.  Figure  5  shows  a  typical  cut. 
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THYRATRON 


Seven  basic  methods  for  control  of  the  firing  angle  and  four  primary  sources  of  noise  are 
analyzed,  with  circuit  diagrams  and  waveforms.  Analysis  includes  criteria  for  reliable 
circuit  operation  based  on  calculations  of  maximum  critical  grid  current,  interaction, 
transients  and  increasing  frequency 


INERT-GAS  thyratron  tubes  are 
found  today  in  increasing  num¬ 
ber  and  diversity  of  applications 
for  automatic  control  systems 
where  compact  and  reliable  amplifi¬ 
cation  is  required.  The  degree  of 
success  of  each  application,  indus¬ 
trial  or  military,  depends  vitally 
upon  the  engineering  attention 
given  to  the  grid  circuit. 

If  a-c  voltage  is  applied  to  the 
anode  of  a  gas  thyratron,  the  begin¬ 
ning  of  current  conduction  in  each 
cycle  can  be  accurately  controlled 
by  the  voltage  applied  to  the  grid. 
Most  tubes  are  designed  to  have  a 
.slightly  negative  grid  character¬ 
istic  to  minimize  grid  drive  and  for 
increased  stability.  As  the  negative 
voltage  on  the  grid  is  decreased  at 
less  than  some  negative  value  of  a 
few  volts  the  tube  will  fire  and  elec¬ 
tron  flow  from  cathode  to  anode 
will  be  established.  This  value  of 
potential  is  called  the  critical  grid 
voltage.  To  assure  equipment  per¬ 
formance  independent  of  small  var¬ 
iations  among  tubes  and  over  tube 
life,  the  circuit  designer  bases  his 
calculations  on  the  maximum  criti¬ 
cal  grid  voltage  range  for  all  tubes 
over  the  entire  useful  life  and  max¬ 
imum  rated  ambient  temperature 
range,  as  shown  in  Fig.  lA,  rather 
than  upon  typical  curves. 

The  basic  problem  in  grid  circuit 
design  is  to  convert  some  quantity 

FIG.  1 — Maxunum  rang*  oi  grid  volt¬ 
age  characteristic  for  typ*  CSJA  tubes 
(A),  effect  of  critical  grid  current  oi  one 
type  eSM  (B),  and  effects  oi  frequency 
on  critical  grid  voltage  and  current  for 
one  CIK  tube  (C).  Criticol  grid-voltage 
curves  are  data  for  ISO  v  peak  a< 
anode  voltage  in  a  half-wav*  circuit 
with  resistance  load  and  full-rated 
anode  current 


to  be  controlled  into  an  electrical 
signal,  and  to  operate  on  the  signal 
to  cause  it  to  shift  the  firing  point 
of  the  tube. 

Often  the  parameter  to  be  con¬ 
trolled  is  available  as  a  voltage — 
for  instance,  when  regulating  a 
generator  or  alternator.  If  position 
is  to  be  controlled  it  can  be  con¬ 
verted  into  a  voltage  by  using  posi¬ 
tion  to  move  a  potentiometer,  a 
synchro,  the  magnetic  armature  of 
an  inductance,  one  plate  of  a  ca¬ 
pacitor,  a  strain  gage,  or  a  shutter 
in  a  light  beam. 

In  nearly  all  circuits  it  is  com¬ 
mon  practice  to  balance  the  quant¬ 
ity  to  be  controlled  or  its  voltage 
equivalent,  against  a  reference  of 
such  magnitude  that  the  voltage 
difference  between  it  and  the  signal, 
when  applied  to  the  grids,  will  be 
large  compared  to  changes  in  tube 
critical  grid  voltage,  amplifying  the 
difference  if  an  impractical  refer¬ 
ence  would  otherwise  be  required 
for  the  desired  sensitivity. 

Basic  Methods 

The  numerous  schemes  for  con¬ 
trol  of  grid  firing  angle  can  be 
classified  as  modifications  of  the 
seven  methods  indicated  in  the 
summary  of  Fig.  2. 

The  maximum  critical  grid  cur¬ 
rent  is  the  greatest  value  of  cur¬ 
rent  that  flows  to  the  negative  grid 
just  prior  to  firing  as  the  grid  volt¬ 
age  is  reduced  to  fire  the  tube.  This 
current  flows  in  a  direction  to  make 
the  grid  less  negative,  or  in  a  sense, 
may  be  considered  to  make  the  ap¬ 
parent  critical  grid  voltage  corres¬ 
pondingly  more  negative  than  the 
true  critical  grid  voltage.  Since  the 
critical  grid  current  after  cycles  of 
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heavy-current  conduction  may  be 
greater  than  on  the  first  cycle,  the 
maximum  value,  not  the  preconduc¬ 
tion  grid  current,  is  used  in  careful 
circuit  design.  Most  modem  tubes 
have  so  low  a  critical  grid  current 
at  60  cycles  that  circuit  insulation 
leakage  currents  to  be  expected  in 
usual  industrial  practice  may  be 
the  limiting  current  condition. 

In  these  methods  the  stability  and 
uniformity  of  the  thyratrons  being 
used  will  usually  determine  the  min¬ 
imum  practical  bias  voltages  and 
hence  the  sensitivity. 

Proper  impedance  matching  is 
important.  For  example,  in  the 
method  shown  in  Fig.  2A,  the  im¬ 
pedance  of  the  phase-shift  network 
is  made  low  compared  with  the  grid 
circuit  resistance.  This  precaution 
avoids  distortion  and  phase  shift 
of  the  signal  through  regulation 
caused  by  loading.  The  upper  limit 
of  grid  resistance  is  usually  set  at 
a  value  that  sufficiently  minimizes 
voltage  drop  with  maximum  critical 
grid  current  or  leakage  current 
flowing  through  it. 

In  the  various  methods  described 
in  which  d-c  bias  is  required,  small 
selenium  rectifiers  or  compact  ger¬ 
manium  crystal  diodes  can  be  used. 
A  combination  of  d-c  and  various 
lagging  a-c  rider  biases  can  be  ob¬ 
tained  from  one  grid-transformer 
winding  as  shown  in  Fig.  3. 

Self-rectified  current  in  the  grid 
circuit  provides  a  u.seful  form  of 
d-c  bias  from  a  small  bypass  ca¬ 
pacitor  across  the  grid  resistor 
(Fig.  2G). 

Self-rectified  grid  current  can  be 
used  to  provide  a  stabilizing  effect 
when  used  with  a  variable-magni- 


Eladron-tub*  control  unit  usod  in  Monarch  icraw  machino  ossuros  constant  spood 
undor  load  and  high  torquo  at  low  spoeds 


INDUSTRIAL  GAS  TUBES 

Thyrotrofis  foithfully  control  d-c  or  o-c  motor  speeds  independent  of  lood  or  linc-voltopo 
roriations  over  o  ronpe  of  500  to  1.  In  torcH-cvtter  and  mochinc-tool  pattern  tracers  Hiey 
position  servomotors  in  quick  response  to  the  movement  of  delicote  octuators.  Performonco 
in  the  order  of  10  inches  per  minute  per  thousondth  of  an  inch  accurocy  it  possible. 

Uses  include  shapinq  frogile  ports,  pressing  outomobile  bodies,  control  of  huge  vrind  tunnels 
ond  delicate  repeaters  for  oircroft  ond  morine  novigotion  equipment.  Tubes  ore  found  in 
high-speed  or  synchronous  switching  circuits  for  welders,  i-roy  contoctors,  frequency  chongers, 
theater  lighting  ond  stable  power  supplies. 

Operoting  in  temperatures  from  -  60  to  212  F,  and  ot  frequencies  in  excess  of  1.000 
cps,  thyrotrons  ore  dependoble  when  used  in  the  proper  circuits,  for  which  the  special  porometers 
ore  described  in  this  article 


tude  a-c  signal.  For  example,  in 
some  closed-cycle  systems,  the  over¬ 
all  time  constant  may  be  several 
cycles  while  the  tubes  respond  al¬ 
most  instantaneously.  Figure  4 
shows  a  position  servo  combining  a 
variable  a-c  signal  with  fixed  lag¬ 


ging  a-c  grid  bias  and  incorporat¬ 
ing  the  self-bias  scheme.  With 
large  error  signal  the  total  a-c  grid 
voltage  will  be  large  in  magnitude 
and  nearly  in  phase  with  the  anode 
voltage.  By  use  of  self-bias,  the 
first  cycle  of  full  conduction  results 


SMALL  OUirUT  LARGC  OUTAUT 


Mmw*  shift  of  on  O'C  slmisoMol  grM 
voHogo  occompllshofl  by  rototioii  of  ■ 
synchro  or  by  tho  uso  of  bridgo  dr- 
colts  using  vorioblo  rosistonco,  copocl- 
tonco  or  Indwctonco.  Typicol  vohios 
shown  for  fixod  copocltonco  ihhI  vori* 
oblo  roslstonco  crt  60  cyclos. 


Vcwtoblo-mognllwdo  ond  polarity  d-c 
signal  phis  a  small  fixod-mognitodo 
a-c  ridor  bios.  Optimum  ridor  bias 
lags  anodo  voltago  about  90  dog  in 
holf-wovo  and  noninductivo  singlo* 
phoso  full-wavo  circuits;  may  ba  in 
phaso  for  full-wavo  circuits  with  In- 
ductivo  loads. 


Varicrislo-magnitudo  and  phaso-diroc- 
tion  a-c  signal  phis  small  fixod-magni- 
tudo  a-c  bias.  In  this  circuit  arrango- 
mont  tho  fixod  a-c  bios  usually  logs  tho 
onodo  voltago  by  about  160  dogroos. 


Oischorgo  of  onorgy  In  grid  trons- 
formor  with  primory  d-c  pulsos  during 
nogotlvo  onodo  half  cyclo.  firing  anglo 
Is  rolativoly  Indopondont  of  lino  volt¬ 
ago  wavoform.  Eithor  d-c  or  a-c  sig¬ 
nals  may  bo  oppllod  to  vocuum-tubo 
grid  to  control  tho  magnitudo  of  pooh 
nogotlvo  voKogo  and  thus  tho  grid 
firing  onglo.  Usoful  tochniquo  whon 
cothodos  aro  not  common. 


Oischorgo  of  onorgy  In  grid  trons- 
formor  with  primary  d-c  pulsos  during 
nogotlvo  onodo  half  cyclo.  Firing  anglo 
is  indopondont  of  lino  voltago  wavo¬ 
form.  Usoful  tochniquo  whon  cothodos 
oro  not  common  as  in  back-to-back  or 
invorso-porallol  connoction. 


Recant  dovolopmonts  in  small  mag¬ 
netic  amplifiers  moke  possible  another 
means  for  thyratron  grid  control  in 
tho  milliwatt  powor-oulput  rango.  Such 
ompllfiors  have  response  times  suffi¬ 
ciently  fast  to  bo  useful  os  shown  in 
the  accompanying  diagram. 


Firing  angle  can  be  contrelled  by  phase 
shift  of  a  positive  peaked  voltage 
added  ta  a  negative  d-c  bias.  Standard 
transformer  can  be  aperated  above 
normal  voltage  with  impedance  In 
supply.  Multivibrators,  whoso  square- 
wave  output  is  difforontiated  In  R-C 
networks,  are  also  used  for  this 


FIG.  2 — Seven  basic  methods  oi  controlUnq  the  firing  angle  of  thyrotrons 
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in  chargint;  the  bypass  capacitor 
negatively.  The  firing  angle  on  the 
succeeding  cycles  will  be  retarded 
more  than  the  signal  voltage  indi¬ 
cates  by  an  amount  equal  to  the 
negative  bias  on  the  bypass  ca¬ 
pacitor.  As  this  charge  leaks  off 
over  several  cycles,  signal  sensitiv¬ 
ity  is  gradually  regained.  The  ef¬ 
fect  is  to  desensitize  the  circuit 
only  when  signals  are  large  and 
thereby  avoid  hunting. 

For  simple  on-off  control,  the 
hold-off  negative  bias  may  be  ob¬ 
tained  easily  by  charging  a  ca¬ 
pacitor  between  cathode  and  grid 
on  the  negative-anode  half-cycle 
with  a  small  a-c  bias  180  degrees 
out  of  phase  with  the  anode  voltage 
as  shown  in  Fig.  5. 

Interaction 

Sometimes  during  a  conduction 
period  the  grid  of  the  conducting 
tube  tends  to  float  at  a  potential 
within  a  few  volts  of  cathode  po¬ 
tential.  As  a  result  grid  current 
usually  flows  through  the  grid  cir¬ 
cuit  during  this  period.  This  cur¬ 
rent  may  store  energy  in  a  grid- 
circuit  component.  If  the  stored 


j - FOUR  SOURCES  OF  NOISE  VOLTAGE - 

I  (1)  A  commoR,  ond  often  overlooked  source  of  ootse  volto^e  is  trcmsioiit  ckorgiog 

or  disekorgiog  of  stroy  copocitonce  betweeii  grid  tronsformer  windings,  ond  between  those 
windings  ond  ground  ttirougb  higb  grid-circuit  impedonce.  Voltoges  of  extremety  lorgo 
mognitttde  end  short  duration  ore  produced  on  the  grid.  A  typicol  offender  is  the  bock-to- 
bock  connection  in  which  the  cothodes  ore  exposed  both  to  lino  ond  lood  potentiol  surges. 
Figures  7A  ond  7B  show  thyrotrons  so  connected  for  o  reversing  servo,  x-roy  or  welding  con- 
tocter,  or  for  lighting  control.  This  effect  olso  is  found  in  servos  where  the  forword  ond 
reverse  circuits  ere  linked  by  stray  copocitonce  ocrou  grid  tronsformer  windings  os  In 
Fig.  7C 

Consider  conditions  existing  with  o  slightly  inductive  lood  ot  the  end  of  conduction  of 
one  tube  in  Fig.  7A.  Conduction  continues  bwyond  the  end  of  the  cycle  for  o  few  degrees 
owing  to  lood  inductonce.  The  cothode-te-ono^  voltoge  ocross  this  tube  suddenly  chonges 
from  tube  voltoge  drop  of  obout  10  v^ts,  to  the  instontoneous  lino  vdtoge.  A  chorgtng 
current  then  flows  into  the  stray  copocitoncos  indkoted,  through  port  of  the  grid-eiKuit 
impedonce  of  the  other  tube,  producing  o  lorgo  voltoge  M  short  duration.  The  octuol  grid 
voltoge  is  raised  obove  the  critkol  grid  voltoge,  end  the  tube  misfires. 

Such  effects  con  be  eliminoted  by  static  shields  oround  eoch  grid-transformer  winding 
connected  to  the  respective  thyretron  cothodo.  Without  shields,  o  smoll  copocitor  ocross 
the  grid-tronsformer  secondory,  or  the  use  of  lower-impedonce  grid  transformers,  often 
reduce  such  noise. 

(2)  A*  obvious  trouble,  though  not  the  most  common,  is  the  Instantaneous  collapse 
of  o-c  grid  voltoge  due  to  commutation  of  onode  current  from  one  tube  to  onother  in  on 
odiocent  electronic  power  unit  on  o  common  supply  line  with  poor  regulotion.  The  inrush 
mognetiiing  current  when  lorge  transformers  ore  switched  on  the  supply  line  moy  olso 
produce  similor  effects. 

Correction  of  such  difficulties  usuolly  is  occomplished  by  low-poss  filtering  of  the  o*c 
grid  voltage.  Often  the  connection  of  o  relotively  smoll  copocitor  across  the  grid  transformer 
is  odeguote  ond  hos  negligible  effect  on  phose  shift  of  the  signol  voltoge. 

(3)  Transient  noise  voltoges  ore  sometimes  introduced  on  the  grid  through  copocitive 
coupling  of  grid-circuit  wiring.  Short  grid  leods  ore  olwoys  odvisoMe.  It  is  especiolly  desir- 
oble  to  connect  the  grid  resistor  os  close  os  possible  to  the  tube.  Shielded  ce^uctors  con¬ 
nected  to  the  respective  thyratron  cothodes,  rather  thon  to  ground,  moy  be  necostory. 
Circuit  noise  moy  orise  from  vorious  possible  cothode-to-ground  voltoges  on  on  ungrounded 
chossis. 

(4)  Transient  grid  voltoges  induced  through  interelectrode  copocitoncos  In  the  tube 
(Fig.  7D)  moy  be  limited  to  o  negligible  volue  by  connecting  o  smoll  podding  copocitor  of 
0.005  of  or  less  directly  from  grid  to  cothode.  Such  o  circuit  results  In  on  effective  onode 
to-grid/grid-to-cothode  copocitonce  ratio  of  several  httadred.  The  moximum  grid  voltage 
transients  ore  thereby  limited  to  o  smoll  froction  of  o  volt.  The  time  constant  of  podding 

I  copocitor  ond  grid  resistor  is  limited  to  o  froction  of  o  cycle,  minimixing  corry-ovor  effects 


FIG.  3 — Method  ol  obtaining  combine- 
tion  ol  d-c  and  Toriotat  logging  a-c  rider 

blasot 


energy  is  dissipated  too  slowly 
after  conduction  ceases,  it  will  ap¬ 
pear  as  a  fletitious  signal  on  the 
following  cycle.  As  a  result,  the 
tubes  may  tend  to  flicker  instead 
of  turn  on  sharply,  to  pass  several 
cycles  for  a  grid  signal  calling  for 
one  cycle,  or  to  show  irregularity  in 
the  control  curve.  Remedies  are 
usually  self-evident  once  the  path 
of  the  troublesome  current  and  its 
storage  element  have  been  estab¬ 
lished. 


A  tube  about  to  Are  may  be  af¬ 
fected  by  a  flow  of  grid  current  to 
another  conducting  tube  through  a 
grid-circuit  impedance  common  to 
both  tubes.  The  actual  grid  voltage 
of  the  first  tube  will  be  materially 
affected  by  the  "float”  potential 
of  the  grid  of  the  conducting  tube. 
This  effect  can  occur  in  a  full-wave 
rectifler  circuit  as  well  as  in  a  re¬ 
versing  servo  circuit 

Figure  6  shows  a  circuit  condi¬ 
tion  in  which  this  effect  is  ad¬ 
vantageous.  Self-rectified  grid  cur¬ 
rent  through  one  tube  and  a  grid 
circuit  resistance  common  to  the 
other  tube  in  an  inverter  circuit 
produce  additional  negative  grid 
bias  for  the  second  tube. 

Circuit  Noise 

Thyratrons  respond  faithfully  to 
the  actual  voltage  on  the  grid 
whether  it  is  signal  or  noise  volt¬ 
age.  Probably  the  most  important 
single  consideration  in  successful 
grid  circuit  design  is  the  detection 
of  circuit  noise,  and  its  elimination. 
A  cathode-ray  oscilloscope  with  a 
d-c  amplifier  is  practically  indis¬ 
pensable  in  detecting  noise.  If  the 
input  impedance  of  the  amplifier  is 
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FIG.  7 — Potittoning  larro  tubes  (A)  connected  back  to  back  may  be  aiiected  by 
charging  of  stray  capacitances.  One  path  of  charging  current  is  shown  by  doshed 
line.  When  S  is  closed  (B)  Ci  and  Ci  charge  through  grid  transformer  secondaries 
2  and  1  resulting  in  transients  that  misfire  each  lube  for  one  cycle.  Current  flow 
(C)  through  high-impedance  transformer  produces  noise  on  grids  of  the  off  tubes. 

Effect  of  interelectrode  capacitance  with  sudden  change  in  anode  Toltage  (D) 


iPfIPII 

FIG.  5 — Simple  on-off  control  is  nor¬ 
mally  held  off  by  self-rectified  grid- 
current  charge  on  copacitor  C  during 
negatiTe  onode  holi-cycle 


FIG.  6 — Inverter  circuit  utilixing  nega¬ 
tive  bios  from  common  resistor  in  which 
positive  grid  current  for  another  tube 
flows 


many  times  higher  than  the  grid- 
circuit  impedance,  the  scope  may 
be  connected  directly  to  the  grid 
without  upsetting  the  grid  voltage 
or  firing  angle.  An  isolation  trans¬ 
former  for  the  scope  power  supply 
will  reduce  any  appreciable  capaci¬ 
tance  between  it  and  scope  ground 
that  may  otherwise  distort  the  grid 
voltage  if  tube  cathodes  are  un¬ 
grounded. 

It  is  often  helpful  to  set  the  scope 
for  horizontal  input  sweep,  and  con¬ 
nect  the  grid  and  cathode  of  the 
thyratron  to  one  set  of  plates.  The 
anode  and  cathode  are  connected  to 
the  other  set  of  plates  to  obtain  a 
plot  of  actual  grid  voltage  versus 
instantaneous  anode  voltage.  Mis¬ 
firing,  when  it  occurs,  is  directly 
apparent. 

Noise  transients  on  the  grids  of 
position  follow-up  systems  can  be 
detected  if  the  anode  connections 
are  opened  and  the  scope  watched 
with  brilliance  full  on  during  the 
firing  of  the  reversing  tubes. 

Sources  of  noise  voltage  can  be 
conveniently  grouped  in  four  classes 
shown  in  the  box. 


There  are  a  number  of  commonly 
encountered  circuit  conditions  that 
may  impose  a  sudden  change  in  in¬ 
stantaneous  anode  voltage  on  a 
thyratron,  with  resultant  undesir¬ 
able  change  in  firing  angle.  Rough 
spots  in  the  control  or  hunting  will 
result  if  the  designer  does  not  anti¬ 
cipate  such  circuit  characteristics. 

Such  a  condition  is  found  in  a 
full-wave  or  polyphase  rectifier  cir¬ 
cuit  where  the  load  is  at  least  par¬ 
tially  inductive  and  unit  operation 


covers  the  range  where  current  in 
the  load  may  change  from  discon¬ 
tinuous  to  continuous  current.  At 
this  point,  shown  in  Fig.  8,  the 
peak  forward  voltage  applied  to  the 
tubes  suddenly  doubles  in  magni¬ 
tude,  with  resultant  sudden  change 
in  critical  grid  voltage.  In  a  closed- 
cycle  control  system  this  condition 
will  result  in  inherent  hunting  at 
such  an  operating  point,  unless  the 
designer  has  provided  a  grid-circuit 
voltage  that  minimizes  the  effect. 
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FIG.  8 — Discontinuous  and  continuous 
load<ansnt  operation  ior  iull-ware 
thyrotron  circuit  showing  oHocts  on 
anodo  and  critical  grid  Toltagos 


ths  load  added  to  the  normal  anode 
▼ollage  in  a  positioning  serro 


Another  circuit  condition  that 
produces  a  sudden  change  in  criti¬ 
cal  grid  voltage  is  the  double  three- 
phase  rectifier  circuit  with  inter¬ 
phase  reactor,  operating  at  light 
load.  As  the  output  current  is  re¬ 
duced  to  a  low  value,  the  voltage 
generated  in  the  interphase  reactor 
no  longer  is  great  enough  to  sustain 
current  conduction  through  each 
tube  for  as  long  as  120  degrees. 


FIG.  10 — EiiocI  oi  phoso  shlit  oi  anodo 
Toltogo  during  conduction  oi  roTorsing 
tub#  in  ono  typo  oi  o-c  motor  sorro 
circuit 


FIG.  11 — Single-phaso  btidgo  with  two 
thyratrons  and  two  diodos  cannot  ro- 
duco  load  voltago  to  loro  by  grid  phoso 
control  ii  load  Is  highly  induettro 

and  the  mode  of  operation  suddenly 
changes  from  double  three-phase 
(120-degree  tube  conduction)  to 
six-phase  star  (60-degree  tube  con¬ 
duction)  with  a  resultant  sudden 
change  in  peak  forward  voltage  and 
critical  grid  voltage  on  all  tubes  at 
a  given  firing  angle. 

In  position  follow-up  servos  em¬ 
ploying  either  d-c  armature  or 
field-voltage  reversing,  the  instan¬ 
taneous  anode  voltage  on  the  off 
tube  or  tubes  is  the  sum  of  the  anode 
transformer  voltage  and  the  voltage 
appearing  across  the  load  as  a  result 
of  motor  rotation  or  because  of  con¬ 
duction  of  the  on  tubes.  The 
effect  is  shown  in  Fig.  9.  It  will 
include  any  hash  from  the  commu¬ 
tator.  In  some  a-c  motor-revers¬ 
ing  circuits,  the  actual  anode  volt¬ 
age  of  the  of!  tube  may  be  the 
voltage  across  the  phase-splitting 
capacitor.  It  is  thus  of  different 
phase  angle  (Fig.  10)  from  the 
line  voltage.  In  these  cases  the 
actual  anode  voltage  may  be  posi¬ 
tive  during  a  large  part  of  the  cycle 
when  the  anode  voltage  would  nor¬ 
mally  be  negative  if  the  servo-sig¬ 
nal  voltage  were  zero.  Negative 
d-c  bias  in  combination  with  pulse 
firing  is  one  prevention  against 


misfiring.  Sometimes  a  disabling 
bias  derived  from  current  flow 
through  one  set  of  tubes  can  be 
used  to  prevent  simultaneous  con¬ 
duction  in  the  other  set  and  a 
resultant  short-circuit  current 
through  both  sets  of  tubes.  At  fre¬ 
quencies  above  a  few  hundred 
cycles  there  is  a  decrease  in  avail¬ 
able  deionization  time — especially 
during  transition  from  one  set  of 
tubes  to  another. 

In  certain  circuits  an  inherent 
power-circuit  characteristic  may 
cause  the  loss  of  tube  control  which 
is  at  first  erroneously  attributed  to 
faulty  grid-circuit  design.  For  ex¬ 
ample,  the  single-phase  bridge  cir¬ 
cuit  comprising  two  thyratrons  and 
two  gas  diodes  shown  in  Fig.  11  sup¬ 
plies  a  regulated  and  adjustable  d-c 
output  voltage  to  an  inductive  load 
over  a  wide  range.  However,  the 
d-c  voltage  can  not  be  reduced  to 
zero  by  grid  retardation.  Analysis 
shows  that  one  thyratron  or  the 
other  will  conduct  at  the  instant 
both  grids  are  biased  off.  Since  the 
voltage  generated  in  the  load  in¬ 
ductance  permits  the  diodes  to  com¬ 
mutate  the  load  current  each  time 
the  supply  line  voltage  passes 
through  zero,  the  voltage  on  the 
anode  of  the  conducting  thyratron 
never  becomes  negative,  and  hence 
conduction  of  current  through  it 
continues.  At  this  point  the  volt¬ 
age  suddenly  jumps  to  about  half 
output.  If  it  is  desired  to  control 
a  d-c  voltage  to  zero  with  an  in¬ 
ductive  load,  a  single-phase  full- 
wave  circuit  using  two  thyratrons 
or  a  single-phase  bridge  using  four 
thyratrons  can  be  employed.  A 
single  thyratron  may  be  used  with 
a  back  rectifier  connected  across 
the  load. 

Increasing  Frequency 

As  the  frequency  of  the  anode 
voltage  is  increased  above  a  few 
hundred  cycles,  both  the  time  re¬ 
quired  for  the  tube  to  regain  con¬ 
trol  and  the  effect  of  frequency  on 
critical  grid  current  and  critical 
grid  voltage  become  important 
Usually,  the  increased  critical  grid 
current  with  increase  of  frequency, 
rather  than  deionization  time  rat¬ 
ing  is  the  dominant  factor  in  setting 
the  grid  circuit  frequency  limit. 
Typical  values  are  shown  for  two 
modern  tubes  in  Fig.  IB  and  1C. 
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SEMICONDUCTOR  DIODES 


Summary  of  characteristics  of  silicon  and  germanium  crystal  diodes,  with  dimensions  and 
terminal  data.  Since  some  ratings  are  affected  by  pulse  shape,  pulse  duration  and  duty 
cycle,  manufacturers  should  be  consulted  when  working  near  rated  limits  in  pulse  circuits 


Table  I — Characteristics  of  Silicon  Diodes 


TymN*.  I 

Dtthn 

Fnq 

(«k) 

Total 

tnorir 

(•m) 

Ptsk 

Powtr 

(wHts) 

AAsm 

Conrtrshti 

Uu 

(dh) 

M/fi 

McrfC 

Msm 

OyfpMt 

No/sc 

flstio 

hF 

lmp€d*n€9 

(ofcmi) 

Mh 

ffCfMfItS 

Shop*  NOTE:  1N94,  1N97,  1N99,  1N30  .nd  1N33 
•rt  obtoltft. 

1NS1  1 

3,000 

0.3 

8.5 

4.0 

900-800 

Sviv 

1  {  First  dttcctor 

INJIA 

3.000 

0.3 

7.5 

3.0 

200-800 

Syl, 

1  I  First  detector 

1N«1B  I 

3,000 

s.o  1 

6.5 

2.0 

200-800 

SvI. 

1  !  First  detector 

INSIC  1 

3,000 

9.0  1 

5.5 

1.5 

900-800 

Syly 

1  1  First  detector 

INS*  1 

9,000 

0.3 

900-800 

Syly 

1  1  Instruments,  probes 

1NS3 

10,000 

0.3 

10.0 

3.0 

150-600 

Syly 

1  >  First  detector 

1NS3A  1 

10,000 

1.0 

8.0 

2.7 

150-600 

Syly 

1  First  detector 

1NS3B  1 

10,000 

0.3 

6.5 

1  «-7 

150-600 

Syly 

1  1  First  detector 

MS 

8.0 

1 

100-400 

Syly 

1  I  First  detector 

BSB 

8.5 

2.5 

300-600 

Sylv 

2  First  detector 

1NS8 

3.000 

5.0 

1 

7.0 

9.0 

950 

WE 

1  '  Miser;  hish  burnout 

1N31 

10,000 

i  0.02 

5*  i 

Syly 

2  Hijh  level  video  detector;  500  cps>5  mc; 

1N39 

3,000 

0.36 

100  1  1 

Syly 

1  1  ib.obolof  INsF  UVt  TNS'lnitiid’of  iVTso! 
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Table  II — Characteristics  of  Germanium  Diodes 


Typa  Na. 

Max 

ffavaraa 

Workhtf 

Vaftata 

(rate) 

Min 

tavaraa 
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farward 
Currant 
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(m) 

Avaraaa 
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Ciimtit 
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fiCirrfa! 

Peak 

1 

A4ax 

Sxrsc 

Carrent 

(»<) 

A4ax 
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Currant 

(Ma) 
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A4fr 

Slt*w 
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1N34 

60 

75 

5.0 

50 

150 

500 

50  at  -lOv 
800  at  -50v 

Svl» 

3 

Gancral«purpo*a  dioda 

1N34A 

60 

75 

5.0 

50 

150 

500 

30  at  -lOv 
500  at  -50v 

Svl» 

6 

Gta**-*aalcd  aanaral^purpotc  dioda 

1N3J 

50 

75 

7.5 

SS.5 

60 

100 

10  at  -lOv 

Sylv 

14 

Matched  duo^ioda.  Ratina*  arc  for  one  diode.  Currents 
match  wHhin  10%  at  forward  +1v 

lN3a 

100 

190 

3.0 

50 

150 

500 

6  at  — 3v 

695  at  -lOOv 

Sylv 

3 

100>voit  diode 

1N38A 

too 

190 

4.0 

50 

150 

500 

5  at  -3v 

500  at  -lOOy 

Sylv 

6 

lOO-voH  diode 

1N39 

900 

995 

1.5 

50 

150 

500 

900  at  -lOOv 
800  at  -900v 

Sylv 

3 

900'VoH  diode 

1N40 

95 

60 

19.75  at 
+  1.5v 

99.5 

60 

100 

40  at  -lOv 

Sylv 

10. 

11 

1N41 

95 

60 

1>.75al 

+1.5» 

n.5 

60 

100 

40  at  -lOv 

Sy^ 

19. 

13 

balanced  within  9.5%^  in  forward  diroction  at  1.5  vohs. 
Forward  reaitlance*  of  each  pair  are  matched  within  3  ohms. 

1N4S 

50 

190 

1t.75«l 

+1.5y 

99.5 

60 

100 

6  at  -3v 

695  at  -lOOv 

Sylv 

10. 

11 

1N43 

1N44 

60 

115 

* 

3 

40 

40 

185 

100 

500 

400 

90  at  -5v 
850  at  -50v 

1,000  at  -50v 

WE 

WE 

5 

5 

WE  400A 

WE  400B 

1  1 

3 

1  30 

1  90  1 

350 

4  at  -3v  WE  I 

5  Tested  for  mfci  ract  aff  of  35%  at  100  mc.  9  v  rm*  input 

1 

1  1 

410  at  -50v  1  1 

and  5.000-oiHn.  90|i|d  load 

INSS 


1N54  35  75  1 


1N54A  I  50  I  75  I  5.0  I  50 


1N55  I  150  I  170  I  3.0  50 


1N55A  I  150  I  170 


1NS6A  40 


1N58  I  100  !  190  I 


1N58A  !  100  ;  190  I  5.0  I  50 


1N60  95  I  30  i  1  40 


150  I  508 


150  i  500 


150  I  500 


150  i  500 


150  500 


300  at  -30v  Sviv  i 


600  •«  -lOOv  !  Syfv  1 


30at-1.5v  i  Sylv  1 


50  at  -50v  I  GE  i 


;  GE 


Hifh^back-rcaiflanca  dioda 


6  '  Htyk-bacIc-fctManca  dioda 


1 50>veH  dioda 


Hifh-coaductivHy  dioda 


HifH-condyctivitv  dioda 


100>voll  dioda 


Glaia-^aalad  100*vo(t  dioda 


I  Vidao  dalactof  dioda 


Hifh  back  ratblanca  and  voHasa 


Sacond  dalactor  dioda 


D-C  raalorar  dioda;  l^ac  M^a  cunant 


1N67  i 

80 

;  100  ; 

*  j 

35 

100 

500 

5  at  -5v 

50  at  -50v 

Rayth 

7 

50>volt  d<  restorer 

1N69  1 

60 

5 

40 

i  195 

400 

0.05  at  -lOv 
0.85  at  >50v 

GE 

8 

Mai  temp  70  C.  Min  rect  curr  at  40v  60  cpt  with  500-ohm 
load  i*  30  nta  f^tin  rect  eff  of  1  ^470  is  35^^  at  9v  rms 

1N70  j 

100 

'  1 

1  ^ 

1  ^ 

350 

0.01  at  -lOv 
0.41  at  -50v 

1  C5E 

8  . 

1(X)  mc.  S.OOO-ohm  lo^  and  90itnf 

50  I  15  I  60 


75  !  15  at  I  99.5 

,  1.9-1.7v' 


60  100 


60  100 


300  at  -TOv  Sylv 


_ GE 


0.05at-10v  GE 


0.05  at  -lOv  GE 


I  widiin  1  ma 


8  i  UHF  dioda.  Noba  fisara  at  500  aic  la  14  to  19  db 


.LA  -ii-  ■  -• 

nmaj 


1N75  I  195 


0(705  >  60 


50  I  150 

500  0.05  at  *10v  GE 

8 

El 


Pliif-in  varialor  with  four  cloMly  match  ad  dioda* 


9,  Plu9*ifl  variator  Uka  1N73  but  widar  matchins  tolarancas 
10 


I  Hifh  back  rasbtanca  and  voltasa.  Max  ihunt  C  it  0.8  uuf 


7  j  Ganaral-purpoiv 


Vidao  datactor.  Raet  aff  approx.  60%  at  54  me 


7  I  50>volt  d<  ra^ar 


i  100-voN  d<  rattorar 


8  j  UHF;  datifR  haq  500  mc;  max  op  fraq  3,000  mc;  aoisa 
fifura  14-19  A 


I  h4atchad  1N48.  Currant*  match  wHhtn  10% 


4  *  Matchad  1N59.  Currant*  match  within  10% 


4  '  Matchad  1N63.  Curranb  match  arilhin  10% 
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By  RICHARD  C.  SINGLETON* 

Dept,  of  BleoCriool  Bnaineerinp 
Uassachueett*  Inetitute  of  Technolopy 
Cambridge,  Mate. 
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The  engineer  planning  trans¬ 
mitting  equipment  for  a  new 
broadcast  station  must  consider 
cost  as  well  as  coverage.  The  pur¬ 
pose  of  this  article  is  to  present  a 
practical  method  of  cost  analysis 
for  the  case  of  an  f-m  or  television 
station.  A  systematic  solution  is 
valuable  because  of  the  important 
common  factors  in  these  two  cases, 
variable  antenna-power  gains  and 
line-of -sight  transmission. 

Because  of  the  frozen  status  of 
television  applications  at  the  pres¬ 
ent  time  and  the  resulting  lack  of 
reliable  prices,  f-m  costs  will  be 
used  in  the  examples  which  follow. 
However,  the  reader  can  readily 
revise  the  results  when  firm  tv 
quotations  are  available. 

General  Approach 

In  the  example  to  be  considered, 
as  in  most  problems  of  engineering 
economics,  the  costs  of  the  various 

•  Now  a  student  In  the  Graduate  School  of 
Business  .Stanford  Univ.,  Stanford,  Calif. 


major  items  are  interrelated.  This 
Jype  of  problem  is  best  solved  by 
successive  approximations,  as  will 
be  demonstrated.  Two  trials,  a 
quick  approximate  solution  and  a 
careful  final  one,  will  usually  give 
sufficient  precision. 

Consider  this  problem:  What  f-m 
installation  will  result  in  the  lowest 
initial  cost  per  square  mile  for 
coverage  of  rural,  level  terrain? 
Using  present-day  costs  and  the 
FCC’s  rural  coverage  standard  (50 
microvolts  per  meter)  the  answer 
is  found  to  be  a  5-kw  transmitter, 
an  antenna  with  a  power  gain  of 
12,  and  a  450-foot  tower,  giving  an 
initial  cost,  exclusive  of  studios,  of 
$3.80  per  square  mile. 

The  mean  values  of  transmitter 
prices,  as  shown  in  Fig.  1,  are  first 
considered.  The  wide  spread  of 
prices  reflects  the  present  slow  mar¬ 
ket  for  f-m  transmitters. 

Because  of  the  practicality  of 
high  antenna-power  gains  with 
reasonable-sized  antennas  at  f-m 
and  tv  frequencies,  selection  of  the 


proper  antenna  is  a  very  important 
factor  in  minimizing  the  cost  of  a 
given  effective  radiated  power.  For 
f-m,  a  side-mounting  antenna  is 
usually  the  best  buy  unless  unusual 
circumstances  indicate  the  desir¬ 
ability  of  the  more  expensive  self- 
supporting,  top-mounting  type. 
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Station  Costs 

Investment  in  dollars,  per  mile  of  coverage,  is  readily  estimated  by  the  method  outlined. 
F>M  transmitter  and  antenna  prices  are  used  as  examples  but  tv  figures  may  be  substi¬ 
tuted.  Cost  of  studio  equipment  is  not  included 


Therefore,  side-mounting  antenna 
prices,  as  shown  in  Fig.  2,  are  used 
in  this  example.  Antennas  of  both 
types  are  available  in  power  gains 
as  high  as  12  at  present. 

Choice  of  the  proper  size  of  trans¬ 
mission  line  can  be  made  by  esti¬ 
mating  the  cost  of  the  line  plus  the 
cost  of  the  power  lost  in  the  line 
for  each  size  of  line  available.  This 
procedure  indicates  a  Si-inch  line 
in  the  present  example. 

As  a  first  approximation,  the  cost 
of  obtaining  a  specified  effective 
radiated  power  is  equal  to  the  cost 
of  the  transmitter  plus  that  of  the 
antenna.  However,  this  figure  must 
be  adjusted  to  allow  for  changes  in 
tower  height  necessary  to  maintain 
the  required  height  at  the  center 
of  radiation  of  the  antenna.  With 
a  side-mounting  antenna,  the  nec¬ 
essary  supporting  tower  height  will 
be  increased  by  one-half  the  height 
of  the  antenna. 

When  the  adjusted  effective  ra¬ 
diated  power  is  computed  using 
each  of  the  commercially  available 


transmitter  unit  sizes,  the  family 
of  curves  in  Fig.  3  results.  The 
envelope  of  these  curves,  along  with 
a  further  modification  to  include 
transmission  line  losses,  is  plotted 
in  Fig.  4. 

The  selection  of  the  proper  type 
of  tower,  self-supporting  or  guyed, 
is  dictated  primarily  by  the  cost  of 
land  at  the  station  location.  For 
this  example  it  will  be  assumed  that 
moderate  land  costs  allow  the  use 
of  a  guyed  tower.  The  tower  prices 
shown  in  Fig.  5  reflect  the  fact  that 
towers  in  excess  of  450  feet  are 
usually  engineered  on  an  individual 
basis. 

Fixed  Costs 

For  the  purposes  of  this  example, 
fixed  costs  will  be  estimated  as 
follows : 

Tranamlttar  bulldlna .  |(,000 

Land  .  S.OOO 

Auzlllarr  technical  equipment  2,000 

Total  . .$10,000 

The  family  of  curves  shown  in 
Fig.  6  was  constructed  by  selecting 


a  particular  height  to  the  center  of 
radiation  and  dividing  the  sum  of 
the  cost  components  by  the  area  of 
coverage  for  each  effective  radiated 
power,  as  computed  from  the  FCC’s 
propagation  curves.  Working  back 
from  the  group  minimum  of  |3.80 
per  square  mile  at  an  effective  ra- 
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diated  power  of  50  kw  and  a  radia¬ 
tion  height  of  400  feet,  it  is  seen 
that  after  correction  for  transmis¬ 
sion  line  losses,  50  kw  corresponds 
to  a  5-kw  transmitter  and  an  an¬ 
tenna  with  a  power  gain  of  12.  This 
antenna  will  require  a  450-foot  sup¬ 
porting  tower  to  maintain  the  ra¬ 
diation  height  at  400  feet. 

Further  Details 

The  above  result  would  be  useful 
if  one  were  considering  the  problem 
of  establishing  a  rural  f-m  broad¬ 
casting  network  and  wished  to 
know  the  most  efficient  station  size. 
For  an  individual  station,  however, 
the  radius  of  coverage  or  area  of 
coverage  as  a  function  of  cost  is 
probably  the  most  important  in¬ 
formation  required  by  the  engineer. 

As  an  example  of  the  way  in 
which  the  problem  of  single-station 
coverage  of  level  terrain  might  be 
handled,  the  curves  in  Fig.  7  and  8 
have  been  drawn  by  rearranging 
the  data  from  the  original  example 
and  determining  the  radius  of 


the  50-microvolt-per-meter  contour 
from  the  FCC’s  curves.  The  curve 
in  Fig.  8,  giving  the  initial  cost  of 
a  single  station  exclusive  of  studios, 
results  from  the  minima  of  the 
curves  in  Fig.  7.  These  curves  are 
discontinuous  because  of  the  jump 
in  tower  prices  at  450  feet. 

In  the  case  of  a  single  station,  the 
results  can  readily  be  adjusted  to 
include  individual  peculiarities  of 
the  location.  If  the  transmitter  site 
under  consideration  stands  above 
the  surrounding  terrain,  or  if  the 
surrounding  terrain  is  irregular, 
these  factors  can  be  taken  into  ac¬ 
count  in  estimating  the  coverage 
area.  Or,  if  it  is  intended  to  mount 
an  f-m  or  tv  antenna  on  the  top  of 
an  existing  a-m  tower,  one  variable 
will  be  eliminated. 

Redrawing  the  FCC  propagation 
curves  for  the  particular  value  of 
signal  level  of  interest  will  speed 
the  process  of  relating  height  of 
radiation  and  effective  radiated 
po>ver  to  coverage  radius  of  area. 
For  example,  see  the  curves  in  Fig. 


9,  which  were  used  in  the  preceding 
calculations. 

Of  more  practical  interest  than 
the  actual  area  of  coverage  of  a 
broadcast  station  is  the  number  of 
persons  living  within  this  area. 
The  above  results  can  easily  be  ex¬ 
pressed  in  terms  of  cost  per  thou¬ 
sand  persons  in  the  area  of  cover¬ 
age  by  relating  area  to  population 
through  population  density  maps 
and  census  data.  This  type  of  pres¬ 
entation,  when  applied  to  existing 
metropolitan  stations,  will  in  most 
cases  confirm  the  often-suspected 
fact  that  power  increases  are  seldom 
justified  on  the  basis  of  increased 
potential  audience.  However,  the 
same  is  not  so  likely  to  be  true  of 
a  rural  station. 

Due  to  the  wide  variations  in 
individual  circumstances,  the  spe¬ 
cific  results  presented  here  will 
probably  be  of  value  mainly  for 
purposes  of  rough  estimating. 
However,  the  method  is  general 
enough  to  allow  application  to  most 
situations  encountered  in  practice. 
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Planning  Coil  Production  1 

I 

Methodic  of  winding  reliable  universal,  interleaf  and  bobbin  roils  for  electronic  equipment, 
and  instructions  for  constructing  a  nomograph  that  shows  minimum  coildot  size  at  which  p 
an  automatic  winder  becomes  more  economical  than  a  manual  machine  1 


Electrical  coils,  vital  parts  of 
any  radio  or  tv  set,  under^ro 
continual  redesign  either  to  im¬ 
prove  performance  or  to  cut  costs. 
The  decision  of  the  production  en¬ 
gineer  as  to  how  coils  should  be 
wound,  what  machines  should  be 
used,  and  how  the  machines  should 
be  set  up  becomes  more  and  more 
vital  as  military  requirements  call 
for  both  short  and  long  runs  of  en¬ 
tirely  new  coil  designs.  With  the 
pool  of  skilled  manpower  dwindling 
rapidly,  the  attractiveness  of  auto¬ 
matic  coil-winding  machinery  in¬ 
creases  correspondingly. 

Fortunately,  most  of  the  coils 
used  in  radio,  television  and  com¬ 
munication  receivers  use  one  of  the 
following  three  tsrpes  of  construc¬ 
tion:  (1)  Universal  or  lattice- 
wound  coil;  (2)  interleaf  coil;  (3) 
bobbin  coil. 
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By  CARL  E.  SULLIVAN,  Jr. 

Planning  Engineer 
Universal  Winding  Co. 
l^rovidence,  R.  I. 

The  universal  coil  is  by  far  the 
most  familiar  to  the  electronic  en¬ 
gineer.  This  coil  is  recognized  by 
its  open,  self-supporting  structure 
and  the  geometric  pattern  of  the 
multi-strand  Litzendraht  wire  lay. 
This  geometric  pattern  is  the  secret 
of  the  coil’s  high  Q,  high  induct¬ 
ance  and  minimum  resistance. 
Typical  applications  are  for  peak¬ 
ing  coils,  traps  and  flyback  trans¬ 
formers  in  television  receivers. 

The  interleaf  coil,  characterized 
by  insulating  layers  of  paper  or 
acetate  sheet  between  layers  of 
wire,  is  used  in  power  transform¬ 
ers,  audio  output  transformers  and 
filter  chokes.  It  is  generally  used 
with  a  laminated  iron  or  steel  core 


and  for  these  applications  Is  square 
or  rectangular  in  shape. 

The  bobbin  coil,  least  used  for 
radio  and  tv,  is  simply  a  single 
random  winding  in  a  flanged  paper 
or  plastic  bobbin.  Its  purpose  is  to 
supply  a  controllable  magnetic  field, 
as  in  the  focus  coil  of  a  tv  receiver. 

Winding  Unirertai  Coili 

Machines  for  winding  universal 
coils  require  accurate  construction 
because  these  coils  are  self-sup¬ 
porting,  depending  solely  on  their 
construction  for  strength.  The 
wire  must  be  laid  down  in  an  accu¬ 
rate  predetermined  pattern  that 
varies  with  the  size  of  the  wire,  the 
diameter  of  the  tube  and  the  turns. 

The  average  universal  coil  con¬ 
tains  about  700  turns.  As  winding 
machines  run  between  700  and 
1,000  rpm,  winding  time  is  seldom 
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longer  than  1  minute.  On  the  other 
hand,  the  time  required  to  handle 
or  prepare  the  coil  while  on  the  ma¬ 
chine  is  comparatively  long,  and 
each  operation  must  be  repeated 
for  each  individual  coil. 

To  obtain  maximum  productivity, 
the  largest  coil  multiple  physically 
possible  should  be  used.  For  uni¬ 
versal  coils,  common  practice  is  to 
wind  four  in  multiple  (four  coils 
at  a  time).  An  additional  advan¬ 
tage  of  a  large  coil  multiple  is  that 
it  permits  a  more  flexible  choice  of 
speeds.  Generally,  after  removing 
the  completed  coils  from  the  ma¬ 
chine  the  operator  has  a  finishing 
operation  to  perform  on  each  coil 
during  winding  of  the  next  set. 

Assuming  a  unit  time  for  this 
operation  of,  say,  30  seconds,  the 
operator  would  be  busy  for  2  min¬ 
utes  between  sets  with  a  four-coil 
multiple,  but  only  1  minute  with  a 
two-coil  multiple.  With  the  larger 
multiple,  therefore,  it  is  possible 
to  wind  at  half  the  speed  of  the 
two-coil  multiple  and  achieve  the 
same  productivity. 

Lower  speed  is  a  definite  advan¬ 
tage  for  it  reduces  maintenance  on 
the  machine  and  improves  the 
quality  of  the  winding  by  reducing 
vibration  and  improving  control  of 
wire  tension.  With  high-tum  coils, 
the  possibility  of  one  operator 
handling  two  machines  should  not 
be  overlooked. 

In  a  winding  machine  for  univer¬ 
sal  coils,  the  cam  speed  is  actually 
greater  than  the  spindle  speed,  for 
the  wire  goes  back  and  forth  across 
the  coil  several  times  per  revolu- 
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tion.  To  obtain  a  compact,  strong 
coil  a  very  fine  adjustment  is  re¬ 
quired  so  that  with  every  revolution 
the  crossing  point  of  the  wire  is 
either  advanced  or  retarded  a  small 
amount  to  make  each  turn  lock  the 
preceding  turn  in  position.  This 
amount  is  approximately  equal  to 
the  size  of  the  wire  being  wound. 
The  device  which  controls  this  spac¬ 
ing  is  called  a  gainer.  Its  correct 
setting  can  be  determined  only  by 
trial  and  error,  for  there  are  so 
many  variables.  The  gainer  adjust¬ 
ment  is  stepless  and  permits  wind¬ 
ing  a  coil  for  any  degree  of  com¬ 
pactness,  but  there  is  only  one 
setting  which  will  give  the  electrical 
and  dimensional  requirements  of 
any  one  specification. 

Manual  Interleaf  Machines 

In  manual  winding  machines  for 
interleaf  coils,  the  interleaf  paper 
is  inserted  by  the  operator  at  the 
completion  of  each  layer.  In  auto¬ 
matic  machines,  the  interleaf  paper 
is  inserted  automatically  by  the 
machine  without  stopping  the 
arbor.  The  manual  machine  is  the 
more  popular  because  it  is  simpler, 
more  flexible  and  less  expensive. 
However,  each  machine  has  its  own 
merits  and  field  of  application. 

The  manual  machine  is  designed 
for  simplicity,  a  minimum  of  ad¬ 
justments  and  low  cost.  Coils  are 
wound  in  multiples  up  to  thirty  on 
arbor-supported  paper  tubes  16  to 
30  inches  long,  and  wide  sheets  of 
insulating  paper  are  inserted  by 
the  operator  between  each  wire 
layer.  Upon  completion,  the  stick  is 


marked,  removed  from  the  ma¬ 
chine,  then  cut  into  individual  coils 
on  a  band  saw. 

An  electric  motor  operating 
through  a  friction  clutch  drives  the 
arbor  or  spindle,  and  this  in  turn 
drives  the  traversing  mechanism, 
usually  a  leadscrew,  through  a  gear 
system.  The  gears  are  selected  ac¬ 
cording  to  the  size  of  the  wire  to 
be  wound.  Adjustable  stops  control 
reversal  of  the  leadscrew  as  dic¬ 
tated  by  the  length  of  the  coil. 
Recent  development  of  manual  ma¬ 
chines  has  concentrated  on  quick- 
change  mechanisms  so  that  a  fe¬ 
male  operator  can  quickly  change 
the  setup  of  the  machine  to  a  new 
specification.  This  feature  makes 
the  manual  machine  especially 
adaptable  for  producing  coils  of 
few  turns  and  in  small-lot  quanti¬ 
ties. 

Commercial  coil-winding  con¬ 
cerns  producing  coils  for  several 
users,  usually  in  small  quantities, 
are  mostly  equipped  with  manual 
machines  because  of  their  extreme 
flexibility.  Generally,  however,  they 
have  a  few  automatic  machines  for 
high-production  stock  items. 

Automatic  Interleaf  Machine 

Equipment  manufacturers  who 
wind  their  own  coils  are  predomi¬ 
nantly  equipped  with  automatic  ma¬ 
chines,  as  their  runs  are  long.  The 
automatic  machine  can  be  run  at 
higher  speeds,  up  to  2,500  rpm,  as 
the  paper  is  in.serted  at  full  speed, 
whereas  the  operator  must  slow 
down  while  inserting  manually. 
Furthermore,  since  the  entire  wind- 


Automotic  machine  ior  (tick-winding  intcrieoi  colis.  Electronic  motor  control  box  ot  leit  pro-  Electronic  motor  control  unit  ior 
Tldei  smooth  occeleration  from  lull  itop  to  top  running  (peed,  eliminating  wire  breakage  automatic  winder.  Control  box  with 
during  starting.  Paper  is  led  outomaticaUy  to  colls  at  high  speed,  with  length  oi  paper  being  speed  control  knob  and  start-stop 
Increased  as  coll  diameter  increases  buttons  is  at  other  end  oi  machine 
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FIG.  1 — Exompl*  oi  nomoqraph  that  con  b«  prapaiad  lot  any 

plant  to  dotonnino  whothor  automatic  ot  mcmual  winding  ma- 

chlneg  oio  moro  oconomical  ioc  a  particulai  lob.  In  conatruction 

stops  gioon  bolow,  oaluos  in  parsnthssos  aro  thoso  ior  plant 

and  coil  usod  as  exampls  in  nomograph 

(1)  Find  OTorago  winding  spsods  for  automotic  (1.500  rpm) 
and  manual  (1.000  rpm)  winding  machinos 

(2)  For  on#  ropressntatiTO  coil  (3J)00  turns),  find  handling  Urns 

(total  time  on  machine  with  wire  not  running,  including  taping. 

inserting  taps  ond  other  hand  work)  pet  stick  for  the  automatic 

(101  sec)  and  manual  (83  sec)  machines 

(3)  For  some  coll,  find  winding  time  (total  tun»  dieided  by 
speed)  for  automatic  (120  sec)  and  manual  (180  sec) 

(4)  Add  handling  and  winding  times  to  got  total  lime  for  auto¬ 
matic  (221  sec)  and  manual  (263  sec) 

(5)  Dieide  total  time  on  automatic  by  total  time  on  manual  to 
get  time  rotio  (0.84) 

(6)  Repeat  steps  2.  3,  4  and  5  for  the  some  type  of  coll  haring 

different  turns,  and  plot  resulting  time  ratio  rolues  against  toms 

to  get  upper  curre  (500  turns  glres  1.07  ratio;  6.000  gires  0.77) 

(7)  For  first  coil  (3,000  turns)  find  difference  in  totol  time  per 
stick  (263  —  221  =  42  sec)  as  time  gained  on  automatic  per 
stick  oi  20  coils 

(8)  Find  setup  time  (totol  time  to  readiust  machine  to  new  coil 

specification)  for  automatic  (IVk  hours)  and  manual  (Vk  hour). 

Take  difference  (1  hour  or  3.600  sec)  and  dirlde  by  time  gained 

per  stick  on  automcrtic  (42  sec)  to  get  85.7  sticks  as  break-eren 

point.  Multiply  by  coils  per  stick  (20)  to  get  minimum  lot  sise 

(1.714  coils)  at  which  use  oi  automatic  machine  is  justified 

(9)  Repent  steps  7  ond  8  for  coils  haring  different  turns,  and 

plot  minimum  lot  site  agoinst  time  ratio  rolues  to  get  lower 

curre  oi  nomograph  (500  turns  gires  beyond-infinity  lot  sise: 

6.000  turns  gires  705  coils  minimum  lot  sise) 


ing  operation  is  automatic,  the 
operator  can  perform  some  finish¬ 
ing  operation  during  winding. 

The  automatic  machine  is  more 
expensive  and  inherently  more  com¬ 
plex  than  the  manual.  Setup  time, 
too,  is  longer  on  automatics  when 
changing  over  from  one  coil  speci¬ 
fication  to  another. 

Choice  of  Machine 

A  production  engineer  fortunate 
enough  to  have  both  manual  and 
automatic  winding  equipment  at 
his  disposal  must  always  analyze 
each  coil  specification  closely  and 
decide  where  production  would  be 
less  costly — on  the  hand-fed  ma¬ 
chines  or  on  the  automatics.  A 
nomograph  of  the  type  shown  in 
Fig.  1  can  be  worked  up  for  any 
specific  plant  to  aid  in  determining 
whether  or  not  it  would  be  economi¬ 
cal  to  place  a  coil  on  an  automatic 
machine.  Handling  time  on  the  ma¬ 
chine  when  the  wire  is  not  running 
is  the  variable  that  depends  on  the 
individual  plant  and  the  abilities  of 
its  mechanics. 

The  curves  shown  are  for  two 
different  ratios  of  handling  times, 
designated  for  convenience  as  class 
A  and  class  B.  Usually  a  plant  will 
make  two  or  even  more  distinct 


types  of  coils  having  different 
handling  times,  and  here  one  set  of 
curves  is  needed  for  each  type  on 
the  nomograph.  If  desired,  the 
curves  can  be  designated  more  spe¬ 
cifically  by  type  names  such  as  Out¬ 
put,  Type  1  or  Reactor,  Type  5,  as 
being  more  descriptive  of  the  types 
of  work  being  run  by  the  particular 
concern. 

Once  the  nomograph  has  been 
drawn,  its  use  is  simple.  Merely 
trace  across  from  the  desired  value 
of  coil  turns  to  the  appropriate 
upper  curve,  trace  down  from  there 
to  the  corresponding  lower  curve, 
then  trace  across  to  the  right-hand 
scale  and  read  the  minimum  eco¬ 
nomical  lot  size  for  an  automatic 
machine. 

Winding  Bobbin  Coils 

Machines  for  winding  bobbin 
coils  are  the  simplest  of  all  in  con¬ 
struction.  Since  the  flanges  of  the 
bobbin  support  the  coil,  a  precise 
lay  of  wire  is  not  required  and  a 
gainer  mechanism  is  unnecessary. 
A  wide  range  of  traverse  speeds  is 
required,  but  fine  regulation  is  not. 
Generally,  winders  for  bobbin  coils 
are  of  the  single-spindle  variety 
with  but  one  coil  being  wound  at  a 
time. 


Sometimes  two  or  more  single¬ 
spindle  units  are  ganged  together  : 
on  a  machine  to  ope/ate  with  one 
common  traverse  mechanism.  The 
three-spindle  arrangement  lends  it¬ 
self  to  extremely  high  operator  and 
machine  efficiency,  for  winding 
speed  can  be  so  adjusted  that  wind¬ 
ing  time  equals  twice  the  handling  ^ 
time.  Two  spindles  of  the  machine  I 
are  always  running  while  the  oper-  I 
ator  tends  the  third.  Just  as  she  | 
finishes  at  one  spindle  the  next  goes  i 
down  and  is  ready  to  be  tended. 
With  this  system,  one  coil  is  ob¬ 
tained  for  every  handling  time.  The 
primary  rule  to  follow  when  plac¬ 
ing  a  coil  on  this  machine  is  to 
minimize  the  amount  of  handling  to 
be  done  at  the  machine.  These  ma¬ 
chines  are  fitted  with  special  motors 
and  tensions  to  enable  high  winding 
speeds  (6,000  rpm),  and  every  ef¬ 
fort  should  be  made  to  take  full  ad¬ 
vantage  of  this  feature.  These  ma¬ 
chines  can  be  purchased  with 
.spindles  in  any  multiple  up  to  six, 
depending  on  the  type  of  coil  to  be 
run.  ■», 

This  discussion  has  been  limited 
to  general  over-all  considerations 
pertinent  in  any  plant,  in  an  effort 
to  clarify  somewhat  the  problems 
facing  the  coil  production  engineer. 


ELECTRONICS  — iUarck,  1951 


119 


Locked-in  Oscillator 


Electronic  selectivity  gained  with  locked-in  oscillator  provides  ability  to  reject  an  unwanted 
signal  much  greater  than  can  be  obtained  with  tuned  circuits  alone.  Circuits  can  be  used 
with  intercarrier  system  or  21.25-mc  i-f  amplifier 


FIG.  1 — Stages  of  teceiTor  emploring  a  locked-in  oeciUalor  (B)  compared  to  a  con- 
Tentlonal  receiver  (A) 


By  MURLAN  S.  CORRINGTON 

Home  Inatrument  Department 
RCA  Victor  Divleion 
Radio  Corporation  of  America 
Camden,  Neto  Jersey 


Development  work  on  fre¬ 
quency-modulation  receivers 
has  shown  that  in  order  to  obtain 
certain  desirable  performance  char¬ 
acteristics  it  is  necessary  to  convert 
frequency-modulated  broadcast  sig¬ 
nals,  modulated  in  accordance 
with  present  frequency-modulation 
standards,  to  signals  having  re¬ 
duced  swing  before  they  are  sent 
through  the  discriminator  of  a  re¬ 
ceiver  and  converted  to  audio-fre¬ 
quency  signals.  If  the  first  inter¬ 
mediate  frequency  of  a  standard 
f-m  receiver  is  10,700  ±  75  kc, 
division  by  five  gives  2,140  ±  16  kc. 

The  locked-in  oscillator  provides 
a  simple  method  for  dividing  the 
instantaneous  frequency  by  five. 
The  incoming  signal  voltage  is  ap¬ 
plied  to  the  first  grid  of  a  pentagrid 
mixer  tube,  and  the  third  grid  and 
plate  are  connected  in  a  regular 
feed-back  oscillator  circuit.  The 
first  grid  serves  to  inject  pulses  of 
current  into  the  plate  circuit  and 
causes  the  oscillator  to  lock  in  at 


one-fifth  the  frequency  of  the 
incoming  signal. 

This  paper  presents  some  im¬ 
provements  on  the  Beers  locked-in 
oscillator  circuit,  and  some  circuits 
for  use  in  f-m  and  television  re¬ 
ceivers,  together  with  a  report  of 
field  tests. 

Figure  1 A  shows  the  stages  of  the 
limiter-discriminator  type  of  f-m 
receiver,  and  Fig.  IB  shows  how  the 
locked-in  oscillator  circuits  replace 
the  limiter  and  discriminator.  The 
requirements  of  the  preselector, 
converter-oscillator,  i-f  amplifier, 
and  audio  amplifier  are  essentially 
the  same  for  both  circuits. 

There  is  one  operating  difference 
when  receiving  weak  signals.  The 
limiter-discriminator  receiver  can 
receive  a  signal  so  weak  that  it 
will  not  operate  the  limiter  and  yet 
give  a  usable  output  if  there  are  no 
large  variations  in  the  amplitude  of 
the  incoming  wave.  These  varia¬ 
tions  can  be  caused  by  multipath 
transmission,  by  common  or  adja¬ 


cent-channel  interference  or  by 
excessive  i-f  selectivity. 

The  locked-in  oscillator  is  either 
locked  in  or  it  isn’t;  there  is  no 
intermediate  condition.  If  the  in¬ 
coming  signal  is  too  weak  to  lock 
in  the  oscillator  for  the  full  devia¬ 
tion,  the  oscillator  may  break  out 
at  the  ends  of  the  swing  and  cause 
distortion.  The  receiver  with  the 
locked-in  oscillator  must  have  suffic¬ 
ient  sensitivity  ahead  of  the  locked- 
in  oscillator  to  assure  that  the  input 
to  the  oscillator  is  enough  to  lock-in 
the  oscillator  for  all  signals  to  be  re¬ 
ceived.  The  o.scillator  should  prefer¬ 
ably  be  used  with  high-sensitivity 
receivers  since  the  distortion  of  a 
weak  signal  may  be  worse  than  that 
obtained  with  a  limiter-discrimi¬ 
nator  or  a  ratio-detector  receiver, 
when  receiving  weak  stations  with 
low-sensitivity  receivers. 

Mechanical  Analogy 

Figure  2  shows  a  simple  mechan¬ 
ical  analogy  for  the  locked-in 
oscillator.  The  No.  1  and  No.  3 
grids  of  a  pentagrid  tube  are  repre¬ 
sented  by  valves  that  open  and  close, 
corresponding  to  the  swings  of  the 
grid  voltages.  The  No.  1  valve  has 
a  variable  opening,  corresponding 
to  the  variation  of  the  input  volt¬ 
age,  and  the  No.  3  valve  is  tripped 
once  by  the  flsrwheel  in  each  cycle. 
This  is  similar  to  the  way  the 
escapement  of  a  watch  gives  im¬ 
pulses  to  the  balance  wheel  and 
keeps  it  running. 

It  is  necessary  for  both  valves 
to  be  open  simultaneously  for  a  drop 
of  water  (pulse  of  plate  current)  to 
pass.  The  frequency  of  the  drops  is 
determined  by  the  rate  at  which 
the  No.  1  valve  opens  and  closes; 
and  the  size  is  determined  by  how 
wide  the  valves  open  and  how  long 
they  are  open. 

The  curves  in  Fig.  2  show  the 
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for  TV  Sound 


drop  size  and  frequency  for  each 
grid  separately  and  for  the  two 
together.  When  the  drops  fall  on 
the  spoon  attached  to  the  oscillating 
flywheel,  they  will  lock  in  the  fly¬ 
wheel  with  the  falling  drops  and 
maintain  oscillation  as  long  as  the 
frequency  of  the  drops  is  near  the 
resonant  frequency  of  the  flywheel, 
or  an  integral  multiple  of  this 
frequency. 

If  the  rate  of  the  flow  of  drops 
is  increased,  there  will  be  a  phase 
shift  between  the  two  valves,  so  the 
resultant  drops  will  not  be  the  same 
size  as  before.  There  may  be  a  big 
one  followed  by  a  little  one.  If  the 
big  drop  hits  the  spoon  when  it  is 
starting  its  downward  motion,  the 
drop  will  be  in  the  spoon  for  a 
fairly  long  time  and  the  weight  can 
therefore  do  considerable  work  on 
the  wheel  and  thus  will  speed  up 
the  system,  keeping  it  locked  in. 
Likewise  if  the  big  drop  hits  near 
the  bottom  of  the  swing  of  the 
spoon,  it  can  do  only  a  small  amount 
of  work  and  the  system  will  slow 
down.  It  is  thus  evident  that  the 
drops  can  lock  in  the  flywheel  over 
a  range  of  frequencies  if  the  rela¬ 
tive  phase  of  the  two  valves  is 
adjusted  properly. 

Locking-in  Action 

The  theory  of  the  locking-in 
process  can  be  explained  in  the  fol¬ 
lowing  manner.  In  the  circuit  of 
Fig  3  the  oscillator  is  connected 
with  feedback  from  the  plate  tank 
circuit  to  the  No.  3  grid.  This  os¬ 
cillator  grid  is  operated  with  self 
bias  through  grid  resistor  Rf  Each 
time  the  grid  voltage  swings  posi¬ 
tive  it  draws  grid  current  For  an 
intermediate  frequency  of  4,500  kc, 
the  grid  operates  at  one-fifth  of  this 
frequency  or  900  kc. 

The  amplitude  of  the  oscillation 
is  determined  by  the  curvature  of 
the  E,—I,  characteristic  and  is 
usually  BO  great  that  the  grid  volt¬ 
age  swings  well  into  the  curved 
parts  of  the  tube  characteristic  dur¬ 
ing  the  cycle.  This  means  that 
pulses  of  plate  current  are  produced 


having  component  frequencies  2u>, 
3(i>,  4<a,  .  .  .  where  <•>  is  the  natural 
frequency  of  the  tuned  plate  circuit 
L/7..  These  harmonics  are  applied 
to  the  No.  3  grid  through  the 
mutual  coupling.  Additional  har¬ 
monics  are  produced  by  the  grid 
current  pulses. 

When  the  incoming  signal  at 
4,500  kc  is  applied  to  the  tube,  the 
tube  operates  as  a  converter  and 
combination  frequencies  will  be 
produced  equal  to  ±  5  r<i>  ±  sw 
when  r  and  s  =  0, 1,  2,  3, .  . .  Since 
the  plate  circuit  is  tuned  to  900  kc. 
the  only  frequencies  which  will  be 
amplified  are  those  of  frequency  <•> ; 
the  others  are  bypassed  effectively. 


If  r  =  1,  then  s  =  4  or  6  will  give 
frequency  a>.  Then  the  fourth  and 
sixth  harmonics  of  the  oscillator 
beat  with  the  incoming  signal  to 
produce  the  frequency  w  in  the 
tank  circuit. 

If  the  incoming  signal  is  not 
exactly  five  times  that  of  the  tank 
circuit,  this  combination  beat  fre¬ 
quency  current  will  not  be  in  phase 
with  the  fundamental  tank  circuit 
current  but  will  be  slightly  out  of 
phase.  The  reactive  component  of 
this  current  will  cause  the  oscil-  ‘ 
lator  to  work  like  a  reactance  tube,  ^ 
thus  changing  the  frequency  of  the 
tank  circuit  just  enough  to  lock  it  ; 
in.  This  is  equivalent  to  the  opera- 
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tion  illustrated  by  Figure  2. 

The  maximum  amount  of  re¬ 
active  current  is  produced  when 
all  of  this  beat-frequency  current  is 
90  degrees  out  of  phase  with  re¬ 
spect  to  the  fundamental  tank  cir¬ 
cuit  current.  This  determines  the 
ends  of  the  lock-in  range.  If  the 
frequency  of  the  incoming  signal 
is  outside  this  range,  the  oscillator 
cannot  lock  in,  and  the  signal  can¬ 
not  be  received.  This  accounts  for 
the  “electronic  selectivity”  of  such 
a  circuit;  the  over-all  selectivity  of 
the  circuit  will  be  considerably 
better  than  can  be  obtained  by  the 
tuned  circuits  alone. 

Extending  Lock-in  Range 

Since  the  amount  of  fourth  or 
sixth  harmonic  on  the  oscillator  No. 
3  grid  determines  the  magnitude  of 
the  reactive  current  produced,  the 
lock-in  range  can  be  extended  by 
placing  a  parallel  tuned  circuit  in 
series  with  the  No.  3  grid  to  en¬ 
hance  the  required  harmonic.  As 
shown  by  Fig.  4,  this  circuit  is 
tuned  to  the  fourth  or  sixth  har¬ 
monic  of  the  oscillator  tank  circuit 
frequency.  This  harmonic  beats 
with  the  incoming  signal  (5th  har¬ 
monic)  to  produce  the  required 
fundamental  reactive  current. 

Still  greater  range  can  be  ob¬ 
tained  by  detuning  the  tank  circuit 
to  one  side  and  the  No.  3  grid 
parallel  circuit  of  Fig.  4  to  the 
other  side  of  the  center  frequency. 

Another  simple  way  to  extend 
the  range  is  shown  by  Fig.  3.  The 


£-tune  to  fourth 
or  shoh  harmonic 

+  Of  OSCILLATOR 


FIG.  4 — Tuned  circuit  in  teriet  with 
No.  3  grid  is  adiusted  to  fourth  or  sixth 
harmonic  of  oscillator 


FIG.  6 — Locked-in  oscillator  for  21.25-mc  sound  channel.  Coils  Li  and  Li  are  slightly 
oeercoupled  and  mounted  in  a  separate  shield  can  from  L$ 
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FIG.  5 — Freguency  change  with  Tari- 
ation  of  input  capacitance 


coupled  circuit  L,C,  is  used  to 
broaden  out  the  selectivity  curve 
of  LtCt  and  give  increased  lock-in 
range.  Continuous  variation  of 
selectivity  can  be  obtained  by  ad¬ 
justing  Rt  to  change  the  Q  of  the 
circuit  or  by  adjusting  the  mutual 
coupling  between  LjC,  and  L,Ct.  In 
case  of  bad  interference  the  selec¬ 
tivity  can  then  be  adjusted  until 
the  lock-in  range  is  barely  enough 
to  accommodate  the  frequency 
swings  of  the  incoming  signal,  thus 
giving  the  highest  signal-to-noise 
ratio. 

If  the  circuits  of  the  load  on  the 
oscillator  are  properly  designed,  it 
is  possible  to  increase  the  lock-in 
range.  The  discriminator  of  Fig.  3 
was  designed  so  that  the  input 
capacitance  of  the  circuit  consisting 
of  C,  and  the  discriminator  fall  off 
at  just  the  proper  rate  to  keep  the 
oscillator  in  tune  over  most  of  the 
operating  range.  This  variation 
is  shown  by  Fig.  5.  Care  must  be 
used  to  get  this  load  just  right. 
Other  discriminators,  such  as  the 
Seeley  discriminator,  do  not  have 
the  proper  input  characteristic.  If 
the  decrease  in  capacitance  of  the 
load  is  too  rapid,  so  the  two  curves 
of  Fig.  6  cross  over  at  three  points, 
the  circuit  becomes  unstable  be¬ 
tween  the  two  outer  points.  This 
will  be  evident  during  alignment. 

As  the  oscillator  frequency  is  ad¬ 
justed,  it  changes  smoothly  up  to 
a  certain  frequency  and  then  sud¬ 
denly  jumps  to  another  frequency. 
There  is  a  range  within  which  it  is 
not  possible  to  tune  the  oscillator 


because  of  the  instability.  Usually 
this  can  be  corrected  by  using  a 
smaller  coupling  capacitor  between 
the  oscillator  and  discriminator,  by 
adding  a  small  series  resistor,  or  by 
redesigning  the  discriminator. 

Design  of  Discriminator 

A  very  simple  discriminator  is 
used  in  this  system.  In  Fig.  3, 
capacitor  C,  couples  the  discrim¬ 
inator  to  the  oscillator.  The  tuned 
circuit  L»C„  together  with  the  in¬ 
terelectrode  capacitance  of  the 
diode  (in  parallel  with  R^),  forms 
the  discriminator.  At  series  reson¬ 
ance  between  L,  and  the  interelec¬ 
trode  capacitance  of  the  lower  diode, 
a  maximum  voltage  appears  across 
this  diode.  At  parallel  resonance  of 
Lt  and  C,  a  maximum  of  voltage  ap¬ 
pears  across  the  upper  diode.  The 
result  is  a  balanced  discriminator, 
with  the  bandwidth  determined  by 
the  difference  between  the  series 
and  parallel  resonant  frequencies. 

Resistor  R,  controls  the  parallel 
Q  of  the  circuit  and  R,  controls  the 
effective  series  Q.  For  best  linear¬ 
ity  these  two  values  of  Q  should  be 
approximately  equal.  But  R,  will 
therefore  not  necessarily  equal  R., 
since  one  shunts  the  series  capaci¬ 
tor  and  the  other  is  across  the 
entire  circuit. 

Adjustment 

For  the  circuit  of  Fig.  3,  the 
auxiliary  coupled  circuit  LjC,  is 
tuned  to  the  same  frequency  as  the 
oscillator  tank  circuit  (900  kc)  and 
is  slightly  overcoupled  with  respect 
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to  the  circuit,  LjC,.  To  adjust  the 
circuit,  tune  the  oscillator  tank  cir¬ 
cuit  until  the  oscillator  locks  in  with 
an  incoming  frequency-modulated 
signal  from  a  signal  generator, 
which  feeds  into  the  i-f  channel  at 
4,500  kc. 

Remove  the  modulation,  leaving 
the  carrier  at  4,500  kc.  Adjust  the 
discriminator  to  zero  balance  by 
connecting  a  d-c  voltmeter  from 
either  end  of  R,  to  ground  and  ad¬ 
justing  L.  until  there  is  no  voltage 
from  to  ground.  Next  adjust  L, 
until  the  lock-in  range  is  approxi¬ 
mately  symmetrical  about  the 
center  frequency  (900  kc).  Then 
adjust  L,  to  extend  the  lock-in 
range  to  the  desired  amount.  A 
slight  readjustment  of  L,  may  be 
necessary  for  best  results. 

For  a  practical  application  of  the 
circuit,  the  constants  shown  can  be 
used.  The  oscillator  transformer 
can  be  made  from  a  standard  i-f 
transformer  (RCA  service  part 
35790)  by  adding  one  pie,  increas¬ 
ing  the  coupling  by  moving  the 
coils  closer  together  and  reconnect¬ 
ing  the  pies.  The  oscillator  tank 
coil  L,  is  composed  of  three  pies  in 
series  aiding  and  L,  is  formed  of 
two  pies,  one  on  each  side  of  L,, 
connected  in  series  aiding.  This 
gives  fairly  tight  coupling  without 
increasing  the  inductance  of  L,  be¬ 
yond  the  allowable  limits.  The  cores 
are  inserted  into  the  coils  as  shown. 

If  the  effective  coupling  between 
L,  and  L,  is  gradually  increased 
from  some  low  value  by  moving  L, 
closer  to  L,  the  lock-in  range  will 
increa.se  uniformly  until  the  oscil¬ 
lator  begins  to  give  a  distorted  out¬ 
put  in  the  middle  of  the  lock-in 
range.  Further  increase  in  coup¬ 
ling  will  cause  the  oscillator  to 
break  out  in  the  middle  of  the  range 
but  not  at  the  ends.  This  gives  a 
simple  means  for  adjusting  the 
lock-in  range. 

The  same  result  can  be  obtained 
by  shunting  L,  with  a  variable  re¬ 
sistance,  since  a  decrease  in  the  Q 
of  L,  is  equivalent  to  a  decrease  in 
coupling.  Loading  a  transformer 
with  resistors  decreases  the  effec¬ 
tive  coupling. 

In  a  standard  television  receiver 
with  a  sound  i-f  of  21.25  mega¬ 
cycles,  the  locked-in  oscillator  can 
be  simplified  to  that  shown  by  Fig. 
6.  Because  of  the  limited  deviation 


used,  no  circuits  are  needed  to  ex¬ 
tend  the  lock-in  range.  This  cir¬ 
cuit  requires  separate  shield  cans 
for  the  oscillator  and  the  discrim¬ 
inator.  If  it  is  preferred  to  use  a 
single  coil  assembly  and  shield  can, 
the  circuit  shown  in  Fig.  7  is  satis¬ 
factory.  All  three  coils  are  on  the 
same  form  and  can  be  adjusted  with 
the  two  iron  cores. 

Performance  During  Interference 

To  test  the  locked-in  oscillator 
circuit  of  Fig.  6  under  operating 
conditions,  it  was  installed  in  an 
RCA  8T241  television  receiver  in 
place  of  the  amplifier  and  discrim¬ 
inator  in  the  21.25-mc  sound  chan¬ 
nel.  The  lock-in  range  was  approxi¬ 
mately  ±  25  kc  at  0.3-volt  input  to 
the  No.  1  grid  of  the  6BA7,  ±  100 
kc  at  1-volt  input  and  :i:  200  kc  at 
5  volts  input. 

The  complete  locked-in  oscillator 
receiver  was  tested  by  connecting 
two  signal  generators  to  the  input 
antenna  terminals,  one  to  represent 
the  desired  signal  and  the  other  to 
represent  the  common-channel  in¬ 
terfering  signal.  The  desired  signal 
was  at  179.75  me  (channel  7)  modu¬ 
lated  with  a  deviation  of  ±  22.5  kc 
and  an  audio  repetition  rate  of 
1,000  cycles  per  second.  The  second 
signal  had  the  same  center  fre¬ 
quency  and  deviation  but  an  audio 
rate  of  400  cycles  per  second. 

The  curves  of  Fig.  8  show  how 
the  receiver  completely  suppresses 


the  undesired  signal  until  the  two 
are  almost  equal.  In  the  first  pair 
of  curves  the  desired  signal  was  100 
microvolts,  and  the  undesired  one 
was  gradually  increased  until  it 
equaled  and  then  captured  the  de¬ 
sired  signal.  The  amount  of  400 
and  1,000-cycle  audio  in  the  output 
was  measured  with  a  wave  analyzer. 
For  the  input  of  100  microvolts  the 
locked-in  oscillator  barely  had 
enough  signal  to  work,  but  as  the 
level  increased  the  capture  effect 
is  very  pronounced. 

The  curves  show  that  if  the  un¬ 
desired  signal  is  80  percent  of  the 
desired  signal,  for  an  input  of 
10,000  microvolts,  the  400-cycle  note 
is  down  32  db,  while  with  the 
standard  receiver  it  is  only  down  8 
db.  The  final  value  of  the  400-cycle 
amplitude  is  slightly  higher  than 
that  for  1,000  cycles  because  of  the 
1-db  difference  in  the  75-micro¬ 
second  deemphasis  curve. 

The  practical  meaning  of  this 
test  is  that  if  the  receiver  is  cap¬ 
able  of  suppressing  any  undesired 
carrier  wave  unless  it  is  at  least 
80  or  90  percent  as  strong  as  the 
desired  carrier  wave,  compared  to 
about  30  percent  for  a  conventional 
receiver,  the  area  in  which  such  in¬ 
terference  can  occur  is  very  much 
reduced.  Many  areas  where  in¬ 
tolerable  distortion  occurs  in  con¬ 
ventional  receivers  are  completely 
free  from  interference  with  the 
locked-in  oscillator.  Since  even  a 
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slight  reduction  in  the  undesired 
signal  will  suppress  it,  it  is  often 
easy  to  use  the  antenna  directivity 
for  this  purpose. 

Comparison  With  Ideal  Receiver 

Since  the  solution  of  the  problem 
of  common-channel  interference, 
where  each  carrier  wave  has  sinu¬ 
soidal  frequency  modulation,  is 
known,  it  is  interesting  to  see  how 
close  the  performance  of  the  locked- 
in  oscillator  can  approach  the  math¬ 
ematical  limit  of  performance.  The 
audio  output  from  an  ideal  f-m 
receiver  with  a  perfect  limiter  and 
a  very  wide  but  linear  discriminator 
is  given  by  the  equation 

Audio  output 

=  jDi  cos  2t/ji  t  + 

00  00 

— 00  Jss  — 00 

C  fr, ;  I,  0^  COB  (ra—»^)  (1) 

\  Ml  w  / 

where!  ratio  of  carrier  wave  amplitudes 
Di  =  deviation  of  first  carrier  wave 
MI  ~  audio  repetition  rate  of  first 
carrier  wave_ 

Dt^  deviation  of 'second  carrier  wave 
Ml  »  audio  repetition  rate  of  second 
carrier  wave 

a  “  2irMi  t,  P  “  2tmi  f,  t  —  time, 

and  the  generalized  C-f unction  is 
defined  as  follows: 

C  (t,  1;  m,  n;  x,  B)  — 

00 

£  -  (2) 

*  -  1  ' 

To  use  available  tables  of  Bessel 
functions,  assume  the  following 
values  of  frequency, 

Di  -  10,000  cps  D,/mi  “  25 

Dt  “  10,000  cps  /Vmi  =  10 

Ml  “  400  cps 
Ml  *•  1,000  cps 

When  these  values  are  substituted 
into  Eq.  1,  and  all  combination  fre¬ 
quencies  equal  to±  400  cps  and 
±  1,000  cps  are  sorted  out  and  com¬ 
bined,  the  results  are 

400-cycle  distortion  ~  800 

OD 

ZC  (10b  +  1,  25;  4b,  10:  x,  0) 

cydes  per  second  (3) 

B  »  —  00 

and  the  1 ,000-cycle  distortion  »  2,000 

y  C  (10b,  25;  4b  -  1, 10:  x,  0) 

M  cycles  per  second  (4) 

B  “  —  OD 


The  C-f  unctions  were  computed,, in 
accord  with  Eq.  2,  and  the  series 
summed  in  accord  with  Eq.  3  and  4. 

Figure  9  shows  the  capture  effect 
to  be  expected  in  an  ideal  f-m  re¬ 
ceiver  under  the  assumed  condi¬ 
tions.  As  the  level  of  the  1,000-cycle 
interfering  carrier  wave  is  raised 
toward  equality  with  the  400-cycle 
wave,  the  amount  of  the  1,000-cycle 
component  in  the  audio  output  rises 
uniformly  from  a  value  approxi¬ 
mately  64  db  down  when  the  ratio 
of  carrier  wave  amplitudes  is  0.1  to 
a  point  approximately  37  db  down 
when  the  amplitudes  are  equal.  At 
this  point  the  1,000-cycle  carrier 
wave  suddenly  captures  the  other 
wave,  causing  full  output  at  1,000 
cycles,  and  the  400-cycle  component 
drops  approximately  38  db.  Be¬ 
yond  this  point  the  amount  of 
400-cycle  interference  decreases 
smoothly. 

The  curves  of  Fig.  8  and  9  are 
not  directly  comparable  because  the 
deviation  is  different.  However,  for 
the  higher  signal  levels  the  locked- 
in  oscillator  comes  very  close  to  the 
mathematical  limit  of  performance. 
In  a  laboratory  setup,  working  the 
signal  generators  directly  into  the 
i-f  amplifier,  it  is  possible  to  come 
so  close  to  the  ideal  that  a  change 
in  level  as  small  as  5  percent  will 
cause  one  signal  to  capture  the 
other  and  almost  completely  sup¬ 
press  the  accompanying  distortion. 


Extensive  field  tests  have  been 
made  to  compare  such  a  locked-in 
oscillator  with  other  conventional 
receivers  such  as  the  limiter-dis¬ 
criminator  circuit,  the  intercarrier- 
sound  system  and  the  ratio  detector. 
In  every  case  the  locked-in  oscillator 
was  at  least  as  good  as  any  of  the 
others  and  whenever  the  interfer¬ 
ence  was  severe  it  usually  was 
better.  At  times  it  gives  a  signal 
almost  free  from  noise  when  the 
other  systems  are  so  distorted  they 
are  unintelligible. 

Conclusions 

It  is  often  desirable  to  convert 
frequency-modulated  signals  hav¬ 
ing  a  frequency  deviation  up  to 
±  75  kc  to  signals  of  reduced  car¬ 
rier  frequency  and  of  reduced  fre¬ 
quency  deviation  before  they  are 
sent  through  the  discriminator  of  a 
receiver  and  converted  to  audio¬ 
frequency  signals.  Division  of  the 
instantaneous  frequency  by  five  re¬ 
duces  normal  maximum  frequency 
swings  from  ±  75  kc  to  ±  15  kc. 
Smaller  deviations  are  reduced  in 
proportion.  The  locked-in  oscil¬ 
lator  provides  a  simple  and  practi¬ 
cal  means  for  performing  this 
division. 

Since  the  tube  operates  as  an 
oscillator  with  fairly  large  voltages 
on  the  No.  3  grid,  the  grid  voltage 
swings  well  into  the  curved  parts  of 
the  tube  characteristic  and  gener- 


FIG.  8 — Comparison  oi  inlsriorsnco  roiscUon  oi  locksd-in  oscillator  ond  BCA  8T241 
rscstvor 
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ates  harmonics  in  the  No.  3  grid 
circuit.  When  the  division  ratio  is 
five  to  one,  the  fourth  and  sixth 
harmonics  of  the  oscillator  beat 
with  the  incoming  signal  to  produce 
a  current  having  a  difference  fre¬ 
quency,  which  is  just  equal  to  the 
output  frequency.  When  the  incom¬ 
ing  signal  frequency  is  exactly  five 
times  the  normal  oscillator  fre¬ 
quency,  this  injected  current,  which 
has  the  same  frequency  as  the  oscil¬ 
lator,  is  in  phase  with  the  normal 
plate  current 

When  the  incoming  signal  fre¬ 
quency  is  increased,  the  injected 
current  lags  the  normal  plate  cur¬ 
rent  and  cancels  part  of  the  leading 
current  through  the  tank-circuit 
capacitor,  thus  effectively  lowering 
the  capacitance  and  raising  the  fre¬ 
quency  of  the  circuit.  This  enables 
the  oscillator  to  remain  locked-in. 
The  maximum  amount  the  incoming 
signal  frequency  can  be  increased 
before  the  oscillator  breaks  out  oc¬ 
curs  when  the  incoming  signal  and 
likewise  the  injected  current  lag  the 
normal  plate  current  by  90  degrees, 
since  this  results  in  maximum  quad¬ 
rature  current. 

In  a  similar  way,  when  the  in¬ 
coming  signal  frequency  is  less  than 
five  times  the  normal  plate  circuit 
frequency,  the  injected  current 
leads  the  normal  plate  current  and 
is  thus  equivalent  to  a  larger  capaci¬ 
tor  in  the  tank  circuit.  This  lowers 
the  oscillator  frequency  and  enables 
it  to  remain  locked  in.  The  lower 
end  of  the  lock-in  range  is  reached 
when  the  injected  current  leads  the 
normal  plate  current  by  90  degrees. 
The  circuit  thus  behaves  like  a  re¬ 
actance  tube  since  it  generates  a 
quadrature  component  in  the  plate 
circuit. 

Self  Bias 

When  the  tube  operates  with  self 
bias  on  the  grid,  the  output  voltage 
from  the  oscillator  is  substantially 
constant  for  large  variations  in  the 
signal  voltage.  It  thus  eliminates 
the  need  for  a  limiter  in  f-m  re¬ 
ceivers  since  the  incoming  signal 
is  used  only  to  control  the  fre¬ 
quency  of  the  locked-in  oscillator 
and  not  to  produce  a  voltage  output. 

It  is  relatively  easy  to  design  the 
external  load  on  the  tank  circuit 
so  the  equivalent  input  capacitance 
decreases  with  increasing  fre- 


FIG.  9 — Captura  aiiact  in  a  Uiaorattcolly 
idaal  i-m  racaWai 


quency  at  just  the  proper  rate  to 
keep  the  oscillator  in  tune  over  a 
wide  portion  of  the  lock-in  range. 
This  results  in  improved  perform¬ 
ance  and  an  extended  lock-in  range. 
The  L-G  ratio  of  the  tank  circuit 
can  be  adjusted  to  just  match  the 
frequency  discriminator  for  best 
operation. 

When  receiving  a  standard  f-m 
signal,  it  is  important  that  the  os¬ 
cillator  have  a  lock-in  range  some¬ 
what  greater  than  the  total  swing 
of  the  transmitter.  If  it  does  not, 
slight  mistuning  or  oscillator  drift, 
or  overmodulation  at  the  trans¬ 
mitter,  will  cause  the  oscillator  to 
break  out  at  the  ends  of  the  fre¬ 
quency  swing  and  this  results  in 
disagreeable  distortion. 

It  is  possible  to  obtain  an  ade¬ 
quate  lock-in  range  in  several  ways. 
Proper  match  of  the  discriminator 
to  the  oscillator  is  important,  and 
this  can  be  obtained  by  adjustment 
of  the  L-C  ratio  of  the  tank  circuit, 
by  varying  the  series  coupling  ca¬ 
pacitor,  by  adjustment  of  the  Q  of 
the  circuit  in  the  discriminator,  or 
by  the  addition  of  circuits  which 
selectively  control  the  amplitudes  of 
the  harmonics  in  the  oscillator  cir¬ 
cuit  The  last  method  enables  very 
wide  lock-in  ranges  to  be  obtained. 
With  conventional  tubes,  the  cir¬ 
cuits  should  be  designed  to  supply 
at  least  0.5  to  1.0  volt  on  the  input 
grid. 

Extensive  laboratory  and  field 
tests  show  that  the  performance  of 


the  locked-in  oscillator  comes  very 
close  to  the  mathematical  limit  for 
an  ideal  receiver.  A  standard  tele¬ 
vision  receiver  with  such  a  sound 
channel  can  suppress  an  interfering 
carrier  wave  less  than  eighty  per¬ 
cent  of  the  desired  wave.  This 
means  that  in  fringe  areas  where 
there  is  considerable  interference 
the  locked-in  oscillator  is  capable  of 
reducing  the  area  of  interference 
considerably.  If  antenna  directiv¬ 
ity  is  also  used,  it  will  be  possible 
to  clear  up  most  cases  of  interfer¬ 
ence. 

A  receiver  with  the  locked-in  os¬ 
cillator  must  have  sufficient  sensi¬ 
tivity  ahead  of  the  locked-in  oscil¬ 
lator  to  assure  that  the  input  to  the 
oscillator  is  enough  to  lock-in  the 
oscillator  for  all  signals  to  be  re¬ 
ceived.  This  means  that  the  circuit 
should  preferably  be  used  with 
high-sensitivity  receivers  since  the 
distortion  of  a  weak  signal  may  be 
worse  than  that  obtained  with  a 
limiter-discriminator  or  a  ratio- 
detector  receiver,  when  receiving 
weak  stations  with  low-sensitivity 
receivers. 
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Direct-Coupled  Amplifier 
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FIG.  1 — Starved  direct<oupled  amplifier  (A)  and  conventional 
R-C  amplifier  usin9  two  more  restore  and  throe  copocitort 


FIG.  2 — Decrease  of  Increase  of  Rf  and  Increase  of  M 
owing  to  use  of  the  starvotlon  circuit 


Y  LOWERING  the  screen  voltage  By  WALTER  K.  VOLKERS 


By  lowering  the  screen  voltage 
of  pentodes  below  10  percent 
of  their  plate-supply  voltage  and  in¬ 
creasing  the  resistance  of  their 
plate  load  10  or  more  times  beyond" 
conventional  values,  the  amplifica¬ 
tion  factor  of  such  “starved”  tubes 
is  greatly  increased  in  spite  of  a 
decrease  of  their  mutual  transcon¬ 
ductance.  Stage  gains  as  high  as 
2,500  have  been  measured  in  this 
condition,  using  regular  6SJ7 
tubes.  By  incorporating  the  prin¬ 
ciple  of  starvation  in  a  new  direct- 
coupled  amplifier  two  basic  aims 
can  be  achieved:  a  drastic  increase 
of  overall  gain  permitting  omission 
of  amplification  stages  and  reduc¬ 
tion  of  manufacturing  costs  (for 
example,  a  3-tube  radio  receiver  re¬ 
quiring  only  4  resistors  and  4  ca¬ 
pacitors),  or  trading  surplus  gain 
for  minimum  distortion  and  maxi¬ 
mum  stability. 

Such  starved  direct-coupled  am¬ 
plifiers  are  in  practical  use  today. 
They  are  employed  in  certain  oscil¬ 
loscope  preamplifiers  and  vacuum- 
tube  millivoltmeters  for  which  cir¬ 
cuit  diagrams  are  shown.  The  cir- 


Vice-Pretident,  liUUvao  Instruments  Corp. 
New  Haven,  Conn, 


cuit  is  also  suitable  for  use  in  fu¬ 
ture  domestic  radio  receivers.  All 
these  amplifiers  have  exceptionally 
high  stage-gains  in  their  input 
stage.  Gains  of  1,000  in  a  single 
stage  are  common  when  using  ordi¬ 
nary  plate  supply  voltage  in  the 
order  of  350  v,  and  gains  as  high  as 
2,500  have  been  measured  with 
higher  voltages.  Conventional  radio 
tubes,  such  as  the  6SJ7,  show  such 
high  gains  when  starved. 

Basie  Circuit 

The  basic  circuit  of  a  starved 
direct-coupled  two-stage  amplifier 
is  shown  in  Fig.  lA.  It  has  several 
characteristics  that  distinguish  it 
from  the  ordinary  R-C  coupled  am¬ 
plifier  in  Fig.  IB. 

There  are  two  connections 
(marked  X  and  Y)  between  the  in¬ 
put  and  the  output  tube  in  Fig.  lA. 


The  coupling  lead  X  carries  the 
audio  signal  from  the  plate  of  the 
input  tube  to  the  grid  of  the  output 
tube,  and  Y,  called  the  self-focus¬ 
ing  circuit,  connects  the  screen  of 
the  input  tube  to  a  tap  on  the 
cathode  resistor  of  the  output  tube. 
At  the  same  time  Y  provides  suffi¬ 
ciently  low  screen  potential  for  the 
input  tube,  causing  this  tube  to 
operate  in  a  starved  manner.  Self- 
focusing  is  an  essential  feature  in 
a  d-c  amplifier  to  prevent  the  aver¬ 
age  or  no-signal  plate  current  of  the 
output  tube  from  drifting  towards 
the  tube’s  upper  or  lower  cutoff 
points  as  line  or  supply  voltage 
change,  resistors  age  or  tubes  are 
exchanged.  Actually  the  self-focus¬ 
ing  circuit  is  a  high-gain  negative 
d-c  feedback  circuit.  In  this  par¬ 
ticular  case  it  operates  as  described 
below. 

Let  us  assume  that  the  output 
tube’s  plate  current,  for  some 
reason,  such  as  a  change  of  contact 
potential  of  the  input  tube,  begins 
to  drift  toward  the  upper  cutoff. 
This  effect  would  increase  the  no¬ 
signal  or  d-c  voltage  drop  across 
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Stage  gains  up  to  2,500  can  be  obtained  in  direct-coupled  amplifiers  by  using  pentodes 
with  extremely  low  screen  voltage  and  high  plate  load  resistance.  Circuit  requires  fewer 
components,  making  possible  an  a-m  radio  receiver  having  only  four  resistors 


cathode  resistors  Ri  and  R,  of  this 
tube  and  would  raise  the  screen  po¬ 
tential  of  the  input  tube.  That  tube 
will  therefore  draw  more  direct 
current  from  B  plus  and  increase 
the  voltage  drop  across  its  plate  re¬ 
sistor  R^  Lowering  its  plate  volt¬ 
age  will  also  decrease  the  grid  po¬ 
tential  of  the  output  tube,  owing  to 
the  direct  coupling.  As  a  result  of 
this  negative  d-c  feedback  action 
the  output  current  will  increase  less 
than  it  would  without  the  self-fo¬ 
cusing  circuit.  In  fact,  in  some 
meter  amplifiers  to  be  described, 
the  self-focusing  action  of  circuit 
y  has  added  to  it  a  second  self- 
focusing  channel.  The  effect  has 
been  made  so  vigorous  that  these 
amplifiers  can  be  operated  over  B 
plus  voltage-fluctuation  ranges  be¬ 
tween  120  percent  and  85  percent 
of  normal  value  without  the  output 
tube’s  plate  current  drifting  appre¬ 
ciably  from  the  desired  value. 

Starvation 

The  relationship  between  grid 
control  voltage  and  plate  current  of 
a  6SJ7  tube  having  a  screen  poten¬ 
tial  of  100  volts  is  shown  in  Fig. 
2A.  Figure  2B  shows  the  corre¬ 
sponding  characteristics  of  the 
same  tube  operating  with  a  screen 
potential  of  5  volts,  causing  the 
tube  to  be  starved.  The  transcon¬ 
ductance  under  conditions  of  Fig. 
2B  is  very  much  lower  than  for 
those  in  Fig.  2A  (approximately 
100  micromhos  instead  of  1,300). 
The  plate  resistance,  shown  in  Fig. 
2C,  is  increased  as  plate  current  is 
decreased  due  to  starvation.  Under 
normal  operating  conditions  of 
around  2  ma  it  is  about  1.5  meg¬ 
ohms.  In  the  starved  condition 
with  plate  current  at  20  microam¬ 
peres  it  is  somewhere  near  40 
megohms.  Figure  2D  shows  how 


amplification  factor  /x,  the  product 
of  transconductance  and  plate  re¬ 
sistance,  grows  with  increasing 
starvation  from  somewhere  near 
1,200  to  over  8,000  (at  10  microam¬ 
peres)  and  then  rapidly  falls  off  as 
the  tube  becomes  overstarved. 

The  two  main  advantages  of  the 
starved  direct  -  coupled  amplifier 
over  the  R-C-coupled  circuit  are  in¬ 
dicated  in  Fig.  1.  Its  gain  is  1,000 
instead  of  850  and  there  is  a  drastic 
reduction  in  the  number  of  circuit 
elements  used.  The  R-C-coupled 
circuit  has  6  resistors  and  4  capaci- 


FIG.  3 — Plot*  output  Toltoqo  choractor- 
Uttc  oi  itoTTod  tub*  (A)  and  that  oi 
unstoTTod  tub*  (B) 


tors;  the  starved  direct-coupled  cir¬ 
cuit  requires  only  4  resistors  and  1 
capacitor.  The  saving  of  parts  in 
the  direct-coupled  circuit  results 
partly  from  more  favorable  physi¬ 
cal  operating  conditions.  For  in¬ 
stance,  in  Fig.  lA  the  input  tube’s 
screen,  at  only  18  volts  when  plate 
voltage  is  35  volts,  does  not  draw 
more  than  about  1  microampere. 
Since  the  cathode  resistor  of  the 
output  tube  to  which  the  screen  of 
the  input  tube  is  attached  consti¬ 
tutes  a  stiff  voltage  divider,  no 
screen  bypass  capacitor  is  needed. 
The  equivalent  of  C,  in  Fig.  IB  is 
therefore  saved.  Starved  pentodes 
have  a  tendency  to  develop  strong 
negative  contact  potentials  on  their 
control  grids.  These  potentials  ex¬ 
ceed  even  those  of  high-/i  triodes. 
As  a  result,  the  cathode-bias  re¬ 
sistor  R,  and  its  bypass  capacitor 
Ct  can  be  left  out  in  the  direct- 
coupled  starved  circuit.  Coupling 
capacitor  C,  between  the  tubes  is 
unnecessary. 

Voltage  Distribution 

The  voltage  distribution  in  the 
circuit  of  Fig.  lA  is  unusual  but 
typical  of  the  starved  direct-coupled 
amplifier. 

The  plate  voltage  of  the  input 
tube,  sometimes  called  coupling 
voltage  because  it  constitutes  the 
grid  potential  of  the  output  tube, 
is  35  V,  or  only  10  percent  of  the 
plate-supply  voltage.  In  other  than 
a  starved  circuit  a  plate  voltage 
representing  such  a  small  percent¬ 
age  of  the  plate  supply  voltage 
would  cause  both  low  gain  and  dis¬ 
tortion. 

An  unstarved  tube,  represented 
by  Fig.  3B,  shows  a  nearly  sym¬ 
metrical  plate-voltage  curve.  It  is 
straight  near  its  middle  between 
the  upper  and  the  lower  cutoff 
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points  as  represented  by  the  plate- 
supply  voltage  and  the  zero  line. 
When  starving  a  pentode  this  curve 
changes  its  shape  as  shown  in  Fig. 
3A. 

The  straight  section  is  now  near 
the  lower  cutoff  and  the  former 
curving  lower  bend  becomes  a 
sharp  comer.  The  upper  bend 
covers  nearly  three  quarters  of  the 
total  voltage  range.  This  method 
removes  one  of  the  greatest  ob¬ 
stacles  in  the  path  of  direct-coupled 
amplifiers  —  high  plate  -  to  -  grid 
coupling  voltages.  The  designer  is 
otherwise  forced  to  sacrifice  a  good 
deal  of  available  plate-supply  volt¬ 
age  by  excessively  large  cathode- 
resistor  drops  in  the  output  stage. 

Prior  Art 

In  some  of  his  patents,  S.  Y. 
White  shows  circuits  similar  to  the 
one  above.  However,  he  preferred 
to  connect  the  load  resistor  of  his 
input  tube  not  to  B  plus  but  to  the 
cathode  of  the  output  tube  and  his 
b3rpass  capacitors  are  usually  ar¬ 
ranged  in  a  different  way.  There 
are  numerous  references  in  the 
literature  showing  the  operation  of 


vacuum  tubes  with  rather  large 
load  resistors  and  occasionally  low 
screen  voltages.  The  recognition 
of  the  advantages  of  a  reduction  of 
the  transconductance  in  the  starved 
condition  and  an  increase  of  the 
plate  resistance,  resulting  in  an 
overall  increase  of  the  amplification 
factor,  is  considered  novel. 

Frequency  Response 

The  frequency  response  of  un¬ 
tuned  amplifiers  is  limited  by  the 
shunting  capacitance  of  the  tubes 
and  their  associated  circuit  ele¬ 
ments.  Since  the  starved  amplifier 
uses  exceptionally  high  plate  loads, 
frequency  limitations  are  unusually 
severe.  Means  are  available,  how¬ 
ever,  for  correcting  the  frequency 
response  of  these  amplifiers. 

The  gain  of  2,500  in  a  single 
stage,  mentioned  above,  was  ob¬ 
tained  with  a  starved  6SJ7  pentode 
having  a  load  resistance  of  120  meg¬ 
ohms  and  a  plate  supply  voltage  of 
900  volts.  The  shunting  capacitance 
in  this  case  limits  the  frequency- 
response  to  less  than  1,000  cycles. 
This  limitation  rules  the  amplifier 
out  for  audio  although  it  might  still 


be  useful  for  instrumentation. 

With  a  plate  voltage  of  350  to  400 
volts  and  load  resistances  of  16 
megohms,  gains  of  1,000  and  fre¬ 
quency  limitations  in  the  order  of 
2,000  cycles  or  so  may  be  expected. 
Finally,  with  low-voltage  supplies 
in  the  order  of  100  to  130  v,  as 
found  in  simple  a-c/d-c  radios,  load 
resistances  should  be  selected 
around  3  to  5  megohms.  A  fre¬ 
quency  limit  in  the  order  of  5,000 
to  8,000  cycles  can  be  expected. 

These  severe  frequency  limita¬ 
tions  of  the  starved  direct-coupled 
amplifier  can  be  reduced  by  two 
means  at  our  disposal  for  improv¬ 
ing  the  frequency  response. 

The  first  method  is  negative  feed¬ 
back,  which  may  be  used  in  the  cus¬ 
tomary  way  for  improvement  of 
fidelity  of  reproduction.  For  the 
starved  direct-coupled  amplifier, 
negative  feedback  can  usually  be 
employed  in  a  more  drastic  and 
effective  manner  than  with  R-C 
coupled  circuits.  Direct  coupling 
eliminates  to  a  considerable  extent 
phase  rotation  and  the  danger  of 
regenerative  components  within  the 
degenerative  feedback  signal.  Act¬ 
ual  negative  feedback  ratios  of 
1,000-to-l  are  employed  without  in¬ 
stability  in  amplifiers  for  instru¬ 
mentation  purposes. 

Another  successful  method  of 
raising  the  frequency  response  of 
starved  audio  amplifiers  is  regen¬ 
erative  feedback  through  a  capaci¬ 
tance  link  between  its  output  and 
its  input  stage.  This  kind  of  feed¬ 
back  creates  a  distortion  of  the 
audio  output  signal,  but  the  size  of 
this  capacitance  can  be  limited  to 
such  values  that  there  is  no  regen¬ 
erative  feedback  below  5,000  cycles. 

Practical  Applications 

Figure  4  shows  the  circuit  dia¬ 
gram  of  a  television  millivolt  de¬ 
tector  and  oscilloscope  preamplifier 
manufactured  by  Smith  Industries 
in  Ballston  Spa,  N.  Y.  It  uses  a 
starved  direct-coupled  3-stage  amp¬ 
lifier  and  takes  full  advantage  of 
the  high  gain  of  its  input  tube, 
which  is  in  the  order  of  1,000,  and 
gives  an  overall  gain  well  over  2 
million.  Such  a  high  gain  is  actu¬ 
ally  not  needed.  In  fact,  excessive 
gain  is  plowed  back  into  the  circuit 
by  negative  feedback  in  what  is  be¬ 
lieved  an  unprecedented  high  rate. 


FIG.  4 — Thre*-ilaga  starred  direct-coupled  amplUier  used  in  a  commercial  millirolt 
detector 


FIG.  5 — Starred  circuit  used  in  wide-range  racuum-tube  milliroltmelet  for  d-c 
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FIG.  ( — Clrcuil  oi  simpU  a-m  broodcoal  tacalvar  uiinq  ■torra- 
Uon  dmiU 


FIG.  7 — Undarchauis  vlaw  qI  racairai.  ihowinq  how  low  porla 
or*  noodod 


The  heavy  negative  signal  feedback 
in  this  amplifier  is  more  than  1,000 
to  1,  greatly  reducing  hum  pickup 
and  tube  noise.  For  this  reason  it 
is  possible  to  build  such  an  ampli¬ 
fier  with  less  than  25  microvolts 
noise  using  6SJ7  a-c  heater  tubes. 

Negative  feedback,  with  all  its 
recognized  advantages  against  dis¬ 
tortion  and  noise,  can  be  a  two- 
edged  weapon  if  applied  in  an  ordi¬ 
nary  R-C  coupled  circuit  to  an  ex¬ 
cessive  degree.  After  all,  negative 
feedback,  if  not  completely  180  de¬ 
grees  out  of  phase  with  the  input 
signal,  contains  a  regenerative  or 
positive  feedback  component.  With 
moderate  ratios  of  feedback,  such 
as  3  to  1  or  10  to  1,  this  component 
does  little  harm.  With  higher 
ratios  of  feedback  such  as  1,000  to 
1  or  2,000  to  1  this  component  can 
and  often  does  cause  oscillation. 
Owing  to  the  lack  of  phase  rotation, 
the  starved  direct-coupled  ampli¬ 
fier  will  tolerate  negative  feedback 
ratios  well  over  5,000  to  1  without 
oscillating. 

For  more  than  a  year  the  Miliivac 
MV-17b  vacuum-tube  d-c  millivolt- 
meter  shown  in  Fig.  5  was  manu¬ 
factured  with  an  R-C  coupled  car¬ 
rier  amplifier.  This  amplifier  was 
then  replaced  by  a  starved  direct- 
coupled  amplifier,  saving  40  per¬ 
cent  of  its  capacitors  and  reducing 
the  number  of  tubes  from  7  to 
4.  Power  consumption  of  the  in¬ 
strument  decreased  to  such  an  ex¬ 
tent  that  all  ventilation  holes  could 
be  omitted.  Owing  to  the  high 
ratio  of  feedback  used  in  this  meter 
its  stability  was  greatly  increased. 


Before  the  change  was  made,  this 
particular  instrument  responded  to 
line-voltage  fluctuations  by  about 
4  percent  for  full-scale  reading  for 
every  10  percent  of  line-voltage 
change.  With  the  starved  direct- 
coupled  amplifier  and  high  feed¬ 
back,  the  line  voltage  response  is 
less  than  1  percent  for  20-percent 
line  voltage  change. 

Incidentally,  the  circuit  is  a  good 
example  of  mixed  direct-coupled 
and  R-C-coupled  operation  of  audio 
amplifiers.  The  voltage  preampli¬ 
fier  has  two  direct-coupled  stages. 
The  input  tube  is  starved  and  has 
a  gain  of  1,000  or  more.  The 
second  stage  is  not  starved  and  has 
a  gain  of  200,  bringing  the  total 
gain  of  the  first  two  stages  to 
200,000.  The  starved  amplifier 
amplifies  the  carrier  signal  pro¬ 
duced  by  a  d-c  modulator  having 
less  than  10  microvolts  noise  at  11 
megohms  input  impedance.  The 
negative  feedback,  on  the  most 
sensitive  scale  of  this  voltmeter,  is 
roughly  100  to  1  and  on  the  less 
sensitive  scales,  1,000  to  1.  With 
such  high  feedback  rates,  tube  noise 
and  hum  are  negligible. 

Finally,  a  simple  3-tube  domestic 
radio  receiver  is  shown  in  Fig.  6. 
Its  performance  comes  surprisingly 
close  to  the  performance  of  regular 
5-  tube  a-c/d-c  receivers  in  spite  of 
the  fact  that  it  has  only  four  small 
carbon  resistors  and,  besides  its 
triple  electrolytic  capacitor,  only 
two  small  paper  capacitors  of  which 
one  can  be  eliminated  by  providing 
equal  intercoil  capacitances. 

The  audio  amplifier  of  this  re¬ 


ceiver  is  starved  and  direct-coupled. 
It,  therefore,  requires  only  10  milli¬ 
volts  detector-output  signal  to  drive 
the  loudspeaker.  The  r-f  signal  fed 
into  the  detector  to  drive  the  audio 
amplifier  is  only  a  fraction  of  that 
normally  required.  Consequently, 
a  single  high-gain,  double-tuned, 
high-Q  r-f  stage  was  chosen.  This 
stage  has  both  tuned  circuits  on 
its  output  side  and  uses  an  un¬ 
tuned  input.  In  this  manner  para¬ 
sitic  oscillation  through  magnetic 
feedback  between  the  input  and  the 
output  circuit,  a  common  weakness 
of  trf  receivers,  is  avoided. 

A  general  objection  against  un¬ 
tuned  r-f  inputs  of  this  type  is  that 
powerful  local  stations  might  cause 
cross-modulation  with  weaker  ones. 
In  this  instance,  the  danger  hardly 
exists  because  the  output  signal  of 
the  r-f  stage  is  only  approximately 
1/lOth  of  the  r-f  output  feeding 
into  the  detector  of  ordinary  radio 
receivers.  Therefore,  the  r-f  input 
at  the  antenna  grid  need  be  only 
1/lOth  of  the  input  required  under 
ordinary  conditions.  In  addition, 
the  absence  of  magnetic  coupling 
between  the  input  and  output  cir¬ 
cuits  of  the  r-f  stage  and  the  in¬ 
herent  high  Q  of  the  output  circuit 
make  it  possible  to  operate  this 
stage  with  a  gain  of  250.  The  r-f 
input  signal  requirements  are  then 
so  small  that  local  stations  simply 
cannot  create  signal  amplitudes  at 
the  control  grid  large  enough  to 
cause  cross-coupling.  Practically, 
this  effect  is  accomplished  by  giving 
the  input  tube  a  grid  leak  of  30,000 
ohms  and  a  short  antenna  wire. 
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FIG.  1 — D*laiU  oi  path  luinq  a  pos^T* 
rspaatar.  Areas  A  are  measured  in  sq  it 


Table  I — Normalized  DB  Gain  ve 
Position  of  Passive  Repeater 


Lh/l) 

DB  Gain 

0.001 

60.0 

0.01 

40.0 

0.02 

34.2 

0.05 

26.5 

0.1 

20.9 

0.2 

15.9 

0.3 

13.6 

0.4 

12.4 

0.5 

12.0 

Passive  reflector  in  process  oi  beinq  oriented.  Beflector  consists  of  9  X  10-tool  sur¬ 
face  oi  Vi-inch  mesh  galvanised  screening.  Screen  openings  are  small  compared  to  X/4 


Flat 
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Reflector  for  UHF 


Passive  repeaters  in  microwave  relay  systems  provide  low-cost  means  for  getting  around 
line-of-sight  obstacles.  Data  presented  here  are  derived  from  experiments  on  commercial 
960-mc  power  company  installation 


IN  STUDYING  conditions  peculiar  to 
the  design  of  microwave  systems 
for  power  company  use,  it  was  found 
that  one  of  the  problems  encount¬ 
ered  at  times  was  that  of  getting  a 
signal  into  or  out  of  a  deep  valley. 
Quite  often  the  power  station,  lo¬ 
cated  at  the  foot  of  a  dam  in  a  deep 
gorge,  must  tie  into  an  integrated 
microwave  communication  system 
with  other  power  stations  for  dis¬ 
patching  or  control  circuits.  For 
the  system  to  compare  favorably 
with  an  equivalent  wire  line  circuit 
as  far  as  economics  are  concerned, 
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the  number  of  repeater  stations 
must  be  held  to  a  minimum. 

QualHatiYe  Study 

To  determine  whether  it  was  fea¬ 
sible  to  use  a  reflector  as  a  passive 
repeater,  a  qualitative  study  of  the 
subject  was  made.  There  are  un¬ 
doubtedly  several  methods  of  exam¬ 
ining  repeaters — however,  for  the 
purposes  of  this  study  the  line  of 
approach  outlined  below  was  used. 

Assuming  the  reflector  to  have 
the  same  effect  as  one  antenna  re¬ 
ceiving  a  signal  and  a  second  an¬ 


tenna  reradiating  it,  and  using  a 
formula  from  a  paper  by  Friis*, 
the  following  relationship  was  set 
up  (see  Fig.  1) : 
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t 

t 
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where  Pr/P*  is  the  ratio  of  trans¬ 
mitted  power  to  received  power. 

The  total  loss  can  be  considered 
as  consisting  of  three  factors: 
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Vl»w  of  WmI  hydro  oloctrSc  itotion,  taken  from  rofloctor  location  otop  Hunt's  Mountain,  shows  clsor  path  for  roflsctod  MO-mtqa- 
cycio  signals  transmitted  ot  Stewart's  Bridge.  Path  shown  corresponds  to  V^-mlle  leg  illustrated  In  plan  drowlng  below 


STtWART^ 

BRIDGE 

I  ELEVATION 


WEST  HYDRO 
ELEVATION^ 


24  miles 


iMiLE\ 


SCREEN  j 
REFLECTOR 


HUNT'S  MOUNTAll^ 
ELEVATION-  gOO* 


By  THOMAS  ROYLSTON 

Microroave  Enoineering  Department 
Radio  Corporation  of  America 
RCA  Victor  Division 
Camden,  New  Jersey 


-Pkm  Tiaw  oi  Mat  locotfon.  Two  mountaiii  obslnictloii*  projoct  opproximotolr 
90  and  30  loot  aboTO  diioct  Uno-oi-oiqht  path 


X  —  the  loss  that  would  exist 
over  a  direct  path  of  distance 
D  between  the  two  terminal  an¬ 
tennas  of  area  Ai 
Y  —  A  fictitious  loss  over  dis¬ 
tance  D  using  antenna  area  A, 

Z  —  A  fictitious  gain  deter¬ 
mined  by  the  relative  position 
of  the  passive  repeater 
Of  these,  X  and  Y  can  be  read¬ 
ily  determined  from  Bullington’s 
charts*,  from  the  above  formula 
directly,  or  from  special  formulas 
developed  for  a  particular  applica¬ 
tion,  such  as  the  following  one  for 


use  at  960  megacycles: 

Lost  db  -  79.7  -  40  log  d/\  20  log  i>x 

where  d/\  is  the  diameter  in  wave¬ 
lengths  of  the  parabolic  reflector, 
and  Di  is  distance  i),  or  D,  in  miles. 
Then  Z  can  be  determined  from 
Table  I  which  shows  db  gain  versus 
the  position  of  the  passive  repeater. 
The  total  circuit  loss  is  then  the 
algebraic  sum  of  X,  Y  and  Z  ex¬ 
pressed  in  db.  It  is  interesting  to 
note  that  Y  and  Z  will  not  cancel 
except  at  extremely  small  values 
where  the  limit  of  accuracy  of  the 


basic  equation  is  approached,  or 
when  Di  A  being  the  largest 

dimension  of  either  antenna. 

From  Table  I  it  is  seen  that  if  the 
distance  from  a  power  station  to  a 
more  advantageously  located  spot 
is  small  compared  to  the  distance 
to  the  next  relay  point,  a  passive 
repeater  might  be  used  to  advan¬ 
tage. 


Experimental  Tests 

To  check  the  feasibility  of  using 
a  flat  reflector,  a  1.3-mile  circuit 
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was  set  up  using  a  commercially 
available  960-mc  transmitter  and 
receiver.  A  flat  reflector  approxi¬ 
mately  6  X  8  ft  was  mounted  on  a 
turntable  500  feet  from  the  trans¬ 
mitter  and  at  right  angles  to  the 
direct  path  between  the  units. 

Measurements  of  received  signal 
strength  were  made  over  the  direct 
path,  and  the  antennas  were  then 
visually  oriented  toward  the  re¬ 
flector.  Observing  the  received  sig¬ 
nal  strength,  an  attempt  was  made 
to  orient  both  antennas  and  the  re¬ 
flector  for  a  peak  signal  at  the 
receiver.  However,  the  massive 
steel-work  in  a  large  bridge  and  a 
shipyard  near  the  location  of  the 
reflector  caused  reflected  signals  of 
such  magnitude  that  it  was  impos¬ 
sible  to  obtain  useful  data  at  this 
location. 

To  secure  conclusive  results  a 
site  relatively  free  of  highly  re¬ 
flecting  surfaces  was  chosen.  Ar¬ 
rangements  were  made  to  cooper¬ 
ate  with  the  New  York  Power  and 
Light  Company  in  running  tests 
over  the  path  shown  in  Fig.  2,  be¬ 
tween  their  Elmer  J.  West  hydro 
station,  near  Luzerne,  N.  Y.,  and 
the  site  of  a  proposed  power  station 
at  Stewart’s  Bridge,  some  2J  miles 
away.  Due  to  the  direct  path  hav¬ 
ing  an  excess  loss  of  approximately 
35  db  above  free  space  value,  it 
appeared  that  unwanted  reflections 
would  be  of  small  magnitude,  and 
so  would  not  be  particularly 
troublesome. 

The  site  picked  for  the  reflector 
location  was  on  Hunt’s  Mountain, 
one-half  mile  from  the  receiver 
location  at  West  Hydro  and  2i  miles 
from  the  transmitter  location  at 
Stewart’s  Bridge.  The  reflector 
position  provided  good  clearance 
above  line  of  sight  to  both  locations. 

The  960-megacycle  transmitter 
was  installed  on  a  knoll  at  Stewart’s 
Bridge  in  a  special  housing  mounted 
on  a  30-foot  pole  provided  by  the 
power  company. 

The  transmitting  dipole  with  its 
40-lnch  parabolic  reflector  was 
mounted  just  above  the  transmitter 
housing,  so  that  a  long  run  of  co¬ 
axial  cable  was  not  necessary. 

The  receiver  at  West  hydro  was 
connected  through  50  feet  of  l-inch 
air-dielectric  cable  to  its  antenna. 

The  9  X  10-foot  reflector  was 
constructed  of  i-inch  mesh  galvan- 


Trcmunlttar  ia  mountad  in  waatharp'ooi 
box  at  Stowart's  Btidgo  location  to  oroid 
high  loxsex  in  a  transmission  Uns  ot 
960  me 

ized  screening.  It  was  located  on 
top  of  Hunt’s  Mountain.  The  loca¬ 
tion  was  such  that  about  50  per¬ 
cent  of  the  screen  area  was  effec¬ 
tive,  as  the  angle  between  the  direct 
and  reflected  beam  was  approxi¬ 
mately  115  degrees.  The  screen 
openings  were  small  compared  to 
"k/X,  which  is  about  3  inches  at  960 
me,  so  the  screen  behaved  as  a  solid 
sheet. 

Tests  were  first  made  to  deter¬ 
mine  the  r-f  loss  over  the  direct 
path  from  transmitter  to  receiver. 
The  measured  overall  loss  was  134 
db,  while  calculated  loss  for  this 
path  was  139  db.  The  difference  of 
5  db  is  considered  to  be  well  within 
the  limits  of  accuracy  for  a  path 
of  this  type  at  these  frequencies. 

Due  to  the  magnitude  of  this 
loss,  it  was  felt  that  the  test  could 
be  continued  without  having  to  con¬ 
sider  multipath  reflections  or 
energy  from  the  side  lobes  of  the 
antenna,  particularly  since  the  para¬ 
bola  beamwidth  was  20  degrees  to 
its  half-power  points,  and  the  para¬ 
bolas  would  be  aimed  away  from  the 
direct  path  by  an  angle  of  54  de¬ 
grees  at  one  end,  and  11  degrees  at 
the  other  end. 

The  parabolas  were  then  aimed  at 
Hunt’s  Mountain,  and  the  net  loss 
from  transmitter  to  receiver  over 
this  path  using  the  mountain  itself 
as  a  reflector  was  109  db.  Next  the 
reflector  was  raised  into  position 
and  a  careful  orientation  of  both 


parabolas  and  the  reflector  was 
again  made.  The  net  loss  then 
dropped  to  106  db,  indicating  a 
reflector  gain  of  3  db. 

From  the  formula  developed  at 
the  first  of  this  article,  the  loss 
using  the  passive  repeater  came  out 
as  106.5  db.  The  same  loss  was 
obtained  using  another  formula  for 
the  use  of  passive  repeaters*. 

Conclusions 

Due  to  the  inaccessibility  of  the 
reflector  position  on  Hunt’s  Moun¬ 
tain  and  the  necessity  of  carrying 
out  other  tests,  no  attempt  was 
made  to  use  a  larger  reflector.  The 
test  did  indicate,  however,  that 
under  certain  conditions  the  use  of 
a  reflector  is  justified. 

Nevertheless,  the  use  of  a  re¬ 
flector  cannot  be  regarded  as  being 
the  solution  in  all  likely  locations, 
since  in  many  cases  a  very  large  and 
heavy  framework  would  be  re¬ 
quired.  Also,  orientation  of  the  re¬ 
flector  both  in  azimuth  and  eleva¬ 
tion  was  found  to  be  quite  critical. 
At  many  sites  these  factors  would 
prohibit  the  use  of  a  large  and  un¬ 
wieldy  reflector,  not  only  from  the 
standpoint  of  erection,  orientation, 
and  then  anchoring  the  structure, 
once  the  correct  orientation  was  se¬ 
cured,  but  also  the  problems  of  get¬ 
ting  materials  to  the  site. 

The  use  of  a  passive  repeater  is 
an  item  to  be  considered  in  systems 
planning  but,  as  in  the  case  of  all 
elements  of  a  system,  it  must  be 
able  to  justify  itself  economically, 
both  in  capital  investment  and  in 
maintenance  costs. 

Acknowledgment  is  made  to  the 
New  York  Power  and  Light  Com¬ 
pany  for  its  cooperation  in  these 
tests,  and  particularly  to  Wesley 
Baylis  of  that  Company,  who 
assisted  directly  in  the  test  setup 
and  accumulation  of  the  test 
figures;  also  to  B.  F.  Wheeler  of 
the  Engineering  Products  Depart¬ 
ment,  RCA  Victor  Division,  under 
whose  supervision  these  tests  were 
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CINCH  MICRO  CONNEaORS 


.  .  .  designed  and  made  of  materials  as  desired  to 
Armed  Forces  installation  requirements. 

"What  you  want  when  you  want  it”  assured  by  the  pro¬ 
duction  methods  that  hove  mode  "Cinch  Standard"  in 
electronic  components. 

Molded  general  purpose  connectors  from  three  to 

r  fifty  contacts  available  in  low-loss  mica,  or  melamine 
for  chassis  mounting  or  assembled  with  cop  for  coble 
applications,  terminals  gold  or  silver  plated.  Cinch 
experience  indicated  in  the  wide  variety  of  designs 
and  materials  assures  you  the  connector  for  your 
purpose.  Consult  Cinch. 


Available  at  leading  electronic 
jobbers— everywhere. 

CncH  MANurumiNG  Corpokation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 


SebsMiory  of  UnKed-Cerr  Fastener  Cerperatien,  Cambridge,  Moss. 


SERVO  POWER 
CALCULATIONS 


Chart  gives  required  shaft  output  power  in  watts  for  any  combination  of  speed  and 
tor(|ue  of  suhfractional  motors  in  tube-driven  servo  systems.  Alternative  slide  rule 
method  of  finding  power  is  also  given 


SERVO  SYSTEM  calculations 
must  of  necessity  start 
with  motor  shaft  output  power 
to  perform  the  specified  work  in 
a  specified  time.  This  involves 
the  speed  of  shaft  rotation  and 
the  torque  required  to  perform 
the  work.  Since  motors  used  in 
servo  .systems  are  usually  sub- 


By  OSCAR  E.  CARLSON 

Vice-PreaHant 
Servo-Tek  Products  Co. 
Paterson,  X.  J. 


fractional  sizes,  the  horsepower 
unit  is  clumsy  and  awkward  for 
expressing  output  power.  Watts 
of  output  has  become  a  common 


means  of  expressing  such  power 
requirements. 

The  conversion  of  speed  and 
torque  requirements  to  a  wattage 
equivalent  is  a  simple  arith¬ 
metical  computation,  but  its  very 
simplicity  lends  itself  to  even 
more  simplified  computation. 
The  equations  are 

..  rpm  X  lb  per  in. 

Horsepower - as^ooo— 

74«  X  rpm  X  lb  per  in. 

44att8  =  -  —6.3.000 

rpm  X  lb  per  in. 

”  ~84r4 


This  last  equation  may  readily 
be  laid  out  on  a  loglog  chart  so 
that  the  rpm  x  lb  per  in.  factor 
may  be  translated  into  watts 
quite  simply.  The  accompanying 
chart  does  this. 

As  with  most  loglog  coordinate 
charts,  a  slide  rule  may  be  uti¬ 
lized  for  these  calculations  with¬ 
out  using  the  slider.  Set  the 
righthand  1  of  the  B  scale  under 
8.44  in  the  righthand  log  cycle 
of  the  A  scale,  as  shown  below 
the  chart.  With  the  A  scale  now 
repre.senting  rpm  x  lb  per  inch 
from  10  to  1,000,  the  wattage 
may  be  read  directly  under  that 
product  on  the  B  scale,  with  that 
■scale  reading  from  0.1  to  10 
watts.  A  multiplier  of  10  or  100 
may  of  course  be  used  to  make 
calculations  up  to  1,000  watts,  if 
so  required. 


ELECTROMCS  REFERENCE  SHEET 


March,  I9SI  —  ELECTRONICS 


Mallory 
Tantalum  Capacitor 


A  new  Technical  Information  Bul¬ 
letin  has  been  preparetl  to  give  you 
detailcsl  specifications  on  the  Mallory 
XT  Tantalum  Capacitor.  Included 
are  details  on  Sizes,  Mounting 
Arrangements  and  Surge  Volt¬ 
ages  ...  as  well  as  a  complete 
set  of  performance  curves  on 
capacitance,  impedance  and  resist¬ 
ance  under  a  wide  range  of 
temperature  conditions. 


SERVING  INDUSTRY  WITH 


Electrochemical  Products 

Capacitors  Rectifiers 

Mercury  Dry  Batteries 


Metallurgical  Products 
Contacts  Sf^iat  Metals 
K  eUing  Materials 
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Electromechanical  Products 


Gives  Plus  Performance 
Over  Extreme  Temperature  Range 


After  more  than  eight  years  of  research  and  development,  Mallory 
engineering  has  succeeded  in  perfecting  a  capacitor  that  operates 
continuously  from  —60°  to  -|-200°  C. 

The  new  Mallory  XT  Tantalum  Gipacitor  is  ideal  for  use  in  a  wid& 
range  of  applications  . . .  particularly  those  included  in  the  trend 
toward  smaller,  more  compact  electronic  assemblies.  Miniaturization 
makes  unprecedented  demands  upon  individual  components  and 
usually  reflects  a  marked  increase  in  the  total  heat  generated.  The 
Mallory  Tantalum  Capacitor,  available  in  a  variety  of  ratings  of  the; 
single  section  type,  serves  well  under  extremes  of  both  high  and  low' 
temperature  conditions  ...  a  plus  performance  that  affords  greater 
dependability  in  critical  services. 

That's  value  beyond  expectation! 

Mallory  capacitor  know-how  is  at  your  disposal.  What  Mallory  has 
done  for  others  can  be  done  for  you. 


Resistors 
TC  Tuners 


Snitches 
I  ibrators 


are  expressed  and  a;  is  a  function 
which  depends  upon  the  crystal  or 
bolometer  and  generally  will  differ 
somewhat  from  a  constant. 

Because  the  output  voltage  level 
of  the  probing  devices  is  low,  it 
is  necessary  to  amplify  their  out¬ 
puts  before  they  are  metered.  The 
bolometer  amplifier,  manufactured 
by  Pickard  and  Bums,  Inc.,  of 
Needham,  Mass.,  incorporates  a 
tunable  variable-bandwidth  filter, 
an  eighth  power  voltage  ratio  ex¬ 
pander,  automatic  normalization  of 
input  signals  and  an  undecaded  out¬ 
put  voltage  for  operating  automatic 
recording  equipments. 


TUBES  AT  WORK 


Including 


INDUSTRIAL 


Edited  by  RONALD  K.  JURGEN 


CONTROL 


Improved  Antenna  Pattern  Measurement  Facilities .  138 

Graphic  Recorders  with  Fixed  Styli .  162 

Need  lor  Improvement  in  Selenium  Rectifiers .  182 

Emergency  MVlre-Line  to  Radio  Circuits .  194 

Vibrator  Power  Supplies  lor  Railroads .  214 

Facsimile  Reproduction  lor  AEC  Library  Service .  222 

Bolometer  Amplifier  for  Microwave  Measurements 


Design  and  testing  of  antenna 
systems  and  various  r-f  networks 
in  the  microwave  regions  requires 
reliable  test  equipment  for  deter¬ 
mining  relative  or  absolute  r-f 
field  strengths.  A  modulated  or 
pulsed  r-f  signal  is  applied  to  the 
network  and  measurements  are 
usually  made  by  using  a  crystal  or 
bolometer  in  conjunction  with  a 
probe  to  yield  an  output  voltage  e 
=  kE^  where  E  is  the  absolute  field 
intensity  in  the  vicinity  of  the 
probe,  fc  is  a  constant  which  de¬ 
pends  upon  the  probe  configura¬ 
tions  and  units  in  which  e  and  E 


monitor  input  channels  are  con¬ 
verted  in  balanced  modulators  to  a 
50-kc  i-f,  see  block  diagram  in  Fig. 
1.  The  output  of  the  balanced  mod¬ 
ulator  in  the  monitor  channel  is 
amplified  and  detected  to  supply 
bias  voltage  for  the  controlled  am¬ 
plifier  of  the  sigmal  channel  which 
provides  the  automatic  normaliza¬ 


tion  of  voltages  in  the  signal 
channel. 

Ouput  of  the  balanced  modulator 
in  the  signal  channel  is  amplified 
in  the  controlled  amplifier  and  then 
fed  to  the  crystal  filter  and  i-f  am¬ 
plifier.  The  output  from  the  i-f 
amplifier  is  connected  to  the  meter 
decade.  Following  the  decade  is  the 
meter  amplifier  and  logarithmic 
voltmeter. 

By  switching  the  input  of  the 
expander  circuit  into  the  output  of 
the  decade  and  the  output  of  the 
expander  into  the  input  of  the  volt¬ 
meter  amplifier,  eighth  power  volt¬ 
age  ratio  expansion  may  be  ob¬ 
tained.  To  provide  a  recorder 
output  voltage,  the  output  of  the  i-f 
amplifier  following  the  crystal  filter 
is  fed  simultaneously  to  the  meter 
decade  and  to  a  converter  and  band- 


RADIO-CONTROLLED  CADDY  CART  CUTS  GRASS 
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Bolometer  Amplifier  lor  Microwave  Measurements 
The  Front  Cover . 


FIG.  I — Block  diagram  oi  Iho  Pickard 
and  Bums  bolomotor  ompUlier 


Operating  Principle 


The  instrument  functions  on  a 
heterodyne  system  in  which  the  in¬ 
put  voltages  to  both  the  signal  and 


Tbn  Walker  oi  Porilond.  Oregon,  ehown  with  a  radio-controlled  caddy  cart  and 
lawn  mower  which  he  designed.  In  his  right  hand  is  a  smaU  unit  ior  controlling 
the  machines  from  small  distances.  In  his  left  hand  is  a  unit  ior  operating  and 
controlling  the  mochines  ior  distances  up  to  two  miles 
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COMPLEX,  EFFICIENT.  ..  KESTER  SOLDER  MAKES  IT  POSSIBLE 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39,  III. 
Ntwark,  N.  J.  •  Brantford,  Canada 


Free  Technical  Manual— Send  for  your  copy  of 
"SOLDER  and  Soldering  Technique.” 


Good  fast  work  can  only  be  done  with  the  best  mate¬ 
rials.  Kester  Plastic  Rosin-Core  Solder  and  the  more 
aaive  Kester  "Resin-Five”  Core  Solder,  made  only 
from  newly  mined  grade  A  Tin  and  Virgin  Lead, 
are  formulated  especially  for  TV,  radio,  and  elec¬ 
trical  work.  Kester  Solders  flow  better  . . .  handle 
easier . . .  faster  to  use. 
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pass  filters,  the  output  of  which  is 
then  amplified  and  connected  to  the 
recorder  output  terminal. 

When  the  bolometer  amplifier  is 
functioning  with  linear  amplifica¬ 
tion,  the  decade  output  is  amplified 
in  the  meter  amplifier.  The  output 
voltage  is  rectified  and  metered  on 
the  output  meter  which  is  calibrated 
in  a-c  volts.  On  expand  operation, 
the  output  of  the  decade  is  multi¬ 
plied  in  the  eighth  power  voltage 
ratio  expander  circuit  to  a  400-kc 
voltage  which  is  then  amplified  in 
the  meter  amplifier,  rectified  and 
metered  on  the  output  meter. 

Ingtrument  Description 

Nominal  frequency  range  of  the 
in.strument  is  400  to  5,000  cycles 
with  the  frequency  dial  calibrated 
directly  in  cycles.  Bandwidths  are 
selected  by  a  switch  and  are  6,  12, 
22,  50,  100  and  300  cycles.  Input 
impedance  is  between  250  and  350 
ohms  for  all  frequencies  between 
400  and  5,000  cycles. 

The  indicating  voltmeter  has  a 
logarithmic  scale  and  is  calibrated 
in  both  volts  and  decibels.  The 
decade  used  in  conjunction  with  the 
meter  is  calibrated  in  volts  full 
•scale  and  is  adjusted  in  20-db  steps 
from  0.01  volt  full  scale  to  100  volts 
full  scale. 


THE  FRONT  COVER 


Bolometer  ompUiier  tor  lue  in  micio- 
waee  iield-inteiuity  measurement! 


Output  voltage  for  recording  pur¬ 
poses  is  80  db  undecaded.  This  out¬ 
put  is  at  the  input  frequency  and 
is  at  an  impedance  level  of  approxi¬ 
mately  50,000  ohms.  Loading  up  to 
0.01  watt  maximum  is  permissible 
without  causing  nonlinear  amiilifi- 
cation  in  the  output. — R.K.J. 


Critical  measurements  are 
made  at  the  Andrew  Corpo¬ 
ration’s  800-acre  research  facil¬ 
ities  in  Orland  Park,  Illinois, 
with  the  aid  of  this  35-foot  test¬ 
ing  structure. 

The  height  of  arrays  is  read¬ 
ily  varied  by  means  of  a  sliding 
frame.  Antennas  are  tested  by 
mounting  at  the  top  of  a  40-foot 
high  rotating  mast  which  is  in¬ 
side  a  building  not  visible  in  the 
picture.  Directional  antennas  are 
then  placed  on  the  testing  struc¬ 
ture.  The  field  pattern  of  the  in¬ 
side  antenna  is  measured  by  ro¬ 
tating  the  ma.st  and  exciting  the 
directional  antennas  outside  (for 
further  description  see  article  by 
M.  W.  Scheldorf  on  this  page). 


Improved  Antenna  Pattern  Measurement  Facilities 


By  M.  W.  Scheldorf 

Head  Research  Engineer 
Andreic  Corporation 
Orland  Park,  Illinois 

Characteristics  of  an  antenna 
are  essentially  defined  by  its  tw’o 
principal  qualities,  input  impedance 
and  radiation  patterns.  It  is  gen¬ 
erally  understood  that  electrical 
measurements  to  determine  the.se 
characteristics  must  be  made  with¬ 
out  reflections  from  structures  in 
the  vicinity  of  the  antenna.  This 
is  particularly  true  of  pattern 
measurements  where  reflected  sig¬ 
nals  contribute  to  errors  in  the  first 
order  as  compared  with  impedance 
measurements  w'here  these  errors 
appear  as  second  order  effects. 

Patterns  are  taken  in  two  ways. 
In  one  method,  a  signal  is  applied  to 
the  antenna  under  test  (rotatable  in 
the  plane  desired)  and  the  field  is 
measured  by  a  .second  fixed  antenna, 
(similar  to  the  test  antenna  but 
often  only  a  dipole  antenna  or 
special  directive  antenna).  In  a 
second  method,  a  fixed  field  is  estab¬ 
lished  by  a  source  antenna  and  the 
te.st  antenna  is  rotated  in  this  field. 
Measurements  are  then  made  of  the 
voltage  received.  Due  to  a  condition 
of  reciprocity,  the  results  obtained 


FIG.  I — Ground  reiloctioo  diagram  ior 
toil  onlonna  Mlup 

are  the  same  for  both  methods. 

When  operating  at  very  short 
wavelengths  it  is  possible  to  rotate 
the  test  antenna  in  either  a  vertical 
plane  or  a  horizontal  plane  so  as 
to  obtain  the  commonly  accepted 
standard  patterns,  but  due  to 
ground  reflections,  it  is  usually 
preferable  to  rotate  it  in  only  the 
horizontal  plane,  see  Fig.  1. 

In  most  pattern  tests  it  is  pos¬ 
sible  to  avoid  all  reflections  except 
the  ground  reflection  and  the  condi¬ 
tions  as  indicated  in  this  figure  arc 
met.  Radiation  from  one  antenna 
to  the  other  takes  place  over  two 
general  paths,  one  directly  between 
them,  path  A,  and  another  by  virtue 
of  a  ground  reflection,  path  B.  Two 

(Continued  on  p  15t) 
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line  from  which  to  recommend.  If  you  need  ■ 

« 

special  electrical  or  mechanical  design  to  best 
solve  your  circuit  or  produaion  problem^ 
they  will  gladly  work  out  the  details  without 
cost  or  obligation. 

Time  is  of  the  essence  today.  If  you  have  a 
capacitor,  interference  filter,  or  pulse  network 
problem,  contact  SPRAGUE  by  'phone,  wire, 
or  mail  without  delay. 


lou  hit  the  bulls-eye  when  you  call  upon 
Sprague  application  engineers  to  help  you 
with  critical  capacitor  problems. 

Skilled  in  applying  the  essentials  of  capaci* 
tor  design  to  save  space  and  cost  in  complex 
military  and  civilian  electronic  equipment, 
Sprague  engineers  are  ready  to  serve  you. 

If  standard  capacitors  can  solve  your  prob¬ 
lem,  they  have  the  industry’s  most  complete 
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Transistor  Frequency — ^Multiplying  Circuit 
By  W.  B.  Bowers* 

The  W,  L.  MaxBon  C<trporation 
New  York,  N.  V. 


The  following  describes  a  re¬ 
cently  developed  electrical  network 
for  direct,  rapid  and  accurate  multi¬ 
plications  of  two  voltages,  which 
may  go  through  zero,  by  utilization 
of  special  characteristics  of  crystal 
triodes,  such  as  Western  Electric 
Type  A  Transistors.  The  electrical 
network,  which  may  be  used  for 
related  mathematical  operations  as 
well  as  multiplication,  does  not  con¬ 
tain  vacuum  tubes  or  other  parts 
requiring  periodic  replacement.  The 
network  is  extremely  smallr  simple 
to  construct,  and  may  be  expected 
to  operate  under  conditions  of 
severe  vibration  and  shock.  Opera¬ 
tion  from  zero  frequency  to  10 
megacycles  is  possible. 

Figure  lA  shows  the  basic  cir¬ 
cuit  of  a  crystal-triode  multiplying 
device.  The  basic  circuit  as  shown 
is  also  that  of  a  crystal-triode  am¬ 
plifier  already  in  wide  experimental 
use.  When  the  circuit  is  applied  as 
an  amplifier,  it  is  generally  utilized 
as  follows: 

A  constant  potential,  negative 
with  respect  to  the  potential  of  the 
common  bus,  is  applied  to  the  col¬ 
lector  of  the  crystal  triode  through 
resistor,  The  potential  applied 
to  the  collector  and  the  ohmic  value 
of  R,  are  selected  primarily  for 
high  gain.  The  input  signal  to  be 


*  Work  done  while  author  was  with 
Fairchild  Guided  Missiles  Division*  Farm* 
in^dale,  N.  T. 


amplified  is  supplied  to  the  emitter 
circuit  at  the  junction  of  R,  and 
R^  The  resistors  in  the  emitter 
circuit,  R,  and  R,,  limit  the  emitter 
bias  current.  The  emitter  bias  cur¬ 
rent  is  adjusted  as  required  to  at¬ 
tain  high  gain  and  low  distortion 
products  in  the  output  signal. 
When  used  for  a-c  amplification, 
blocking  capacitors  may  be  installed 
in  the  amplifier  input  and  output 
circuits  so  as  to  prevent  the  d-c 
bias  and  collector  voltages  from 
producing  direct  currents  in  the 
external  input  and  load  circuits. 


Fiq.  I — Circuit  and  •qulTalanl  ior  tron- 
■idor  omplliler  and  iroquoncy  multIpUor 


Fig.  2 — CuTTM  show  charactoriitica  of 
traniUtor  uaed  ai  iroquoncy  raultipUor 


as  illustrated  in  Fig.  1C. 

In  applying  the  circuit  of  Fig. 
lA  as  a  multiplier,  the  emitter  bias 
is  adjusted  so  as  to  obtain  a  direct 
proportionality  between  collector 
voltage  and  output  voltage  for  a 
range  of  input  voltages.  Because 
the  effective  equivalent  impedance 
of  a  crystal  triode,  such  as  a  West¬ 
ern  Electric  Type  A  Transistor,  at 
frequencies  below  10  megacycles  is 
that  of  a  tee  resistance  pad  (see 
Fig.  IB),  the  output  voltage  may 
be  expressed  mathematically  in 
terms  of  the  input  voltages  as  fol¬ 
lows: 

Output  voltage  =  V,  =  A,F,V,  -|- 
K,V,  -h  K.V. 

where  Fi  and  F,  are  the  multiplier 
voltages  applied  to  emitter  and  col¬ 
lector  circuits  respectively,  A,F,F, 
is  the  product  of  the  multiplication, 
K,Vi  and  A.V,  are  undesirable  by¬ 
products  which  may  be  eliminated 
by  balancing  circuits,  by  blocking 
capacitors  (in  a-c  multiplying  cir¬ 
cuits)  or  by  other  conventional  cir¬ 
cuit  means,  and  A,,  A,  and  A.  are 
constants. 

Figure  1C  shows  a  practical  mul¬ 
tiplying  circuit.  This  circuit  will 
provide  accurate  multiplication  of 
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BOONTON  RADIO 


BOONTON  N J- U S A 


For  the  Measurement  of  Q  and  Inductance 


The  Type  160-A  Q-Meter  offers  the  electronic  engineer 
a  simple,  reliable  means  of  measuring  Q,  inductance,  and 
capacitance,  at  any  frequency  within  the  range  of  50  kc 
to  75  me.  Each  component  part  and  assembly  used  in  the 
manufacture  of  this  instrument  is  designed  with  the  utmost 
care  and  exactness.  Circuit  tolerances  are  held  to  values 
obtainable  only  in  custom  built  instruments. 

The  Type  110*A  QX-Checker  has  been  designed  as  the 
production  counterpart  of  the  Type  160-A  Q-Meter  to 
rapidly  and  accurately  compare  the  relative  Q  and 
reactance  of  components  with  established  standards. 
Manufacturers  of  television  receivers  and  those  engaged 
in  producing  R.  F.  components  will  appreciate  the  time 
and  effort  saved  by  employing  this  unit  for  production 
line  use  or  at  incoming  inspection  points. 

Be  sure  to  include  both  of  these  versatile  and  depend¬ 
able  instruments  in  your  new  equipment  plans  for  1951. 

160-A  Q-METER  SPECIFICATIONS 

OSaUATOR  FREQUENCY  RANOE;  SO  kc.  !•  75  me.  in  •  rangn. 
OSClUATOR  FREQUENCY  ACCURACY:  w  SO  kc.— SO  me. 

5%,  SO  me.— 7S  me. 

Q  MEASUREMENT  RANOE;  DIracMy  calibrated  in  Q,  30-2S0.  "MwMglY- 
O^y'*  M«f9r  calibrated  of  inlorvolt  ffram  si  to  ond  alto  of  k2.5, 
•standing  Q  rang*  to  625. 


QX  CHECKER  TYPE  110-A 

(Also  TYPE  JIO-B) 


Q  MEASUREMENT  ACCURACY:  Approximately  S%  for  allrect  reading 
measurement,  for  frequencies  up  to  30  me.  Accuracy  lets  at  higher 
frequencies. 

CAPACITANCE  CALIBRATION  RANOE;  Main  copocitar  section  30-4S0 
mmf,  accuracy  1%  or  1  mmf  whichever  It  greater.  Vernier  capocHor 
section  -f  3  mmf,  xera,  —3  mmf,  colihrated  in  0.1  mmf  steps.  Accuracy 
^0.1  mmf. 

110-A  QX-CHECKER  SPECIFICATIONS 

FREQUENCY  RANOE:  100  kc.  to  25  me.  in  6  rangot  using  ^ug-in  coils. 
ACCURACY  OF  COIL  CHECKS:  Moy  bo  chocked  ogoinst  stondord  to 
within  about  0.2%  with  coil  values  of  10  mlcrahenrios  to  10  milli¬ 
henries  ond  Q  of  100  or  greoter. 

CAPACITANCE  RANOE:  Copocitonce  volues  ranging  between  opprosb 
mofely  2-1000  mmf  moy  bo  checked  ogoinst  o  stondord  to  on  occuracy 
of  o  few  tenths  of  one  mmf  If  the  Q  of  the  copocHor  is  high. 


(In  Canada,  diract  intfvirhi  to  RCA  Victor  Co.,  ltd.,  Montroat) 
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an  a-c  signal  from  zero  to  two  volts 
with  a  d-c  signal  of  negative  polar¬ 
ity  from  zero  to  four  volts. 

For  this  circuit  K,  was  measured 
as  approximately  1/16.  Voltage 
K,V,  was  eliminated  by  a  blocking 


capacitor.  Constant  fC,  was  meas¬ 
ured  as  0.015;  however,  the  output 
product  KsV,  can  be  eliminated  by 
a  balancing  circuit  not  shown.  Fig¬ 
ures  2A  and  2B  show  output  voltage 
products  as  a  function  of  the  ap¬ 


plied  multiplier  voltages.  Figure 
2C  shows  measured  versus  com¬ 
puted  product  voltages.  The  meas¬ 
ured  voltages  were  chosen  at  ran¬ 
dom  from  the  points  on  Fig.  2A 
and  2B. 


TclarUioa  link  axtancU  ronq*  ond  TnnoUUty  el  light  mlcroecepe  and  ollowi  itodies 
to  be  made  that  were  hitherto  impoesible 


Extending  Range  of  Light 
Mieroseope  With  Television 

Significant  extension  of  the 
range,  power  and  versatility  of  the 
light  microscope  is  made  possible 
through  the  use  of  a  television  link 
between  the  microscope  and  the  hu¬ 
man  eye.  The  new  technique  of 
television  microscopy,  since  it  en¬ 
ables  the  interchanging  of  tele¬ 
vision  camera  tubes  with  sensitiv¬ 
ities  to  different  wavelengths  o' 
light,  provides  considerably  sharper 
contrast  than  previously  availabl'*. 

The  photograph  shows  the  new 
system  in  use.  According  to  Prince¬ 
ton  University’s  A.  K.  Parpart,  who 
demonstrated  the  RCA  equipment, 
the  television-microscope  combina¬ 
tion  makes  possible  the  study  of 
many  components  of  living  cells 
normally  visible  only  after  killing 
and  staining,  and  also  the  direct  ob¬ 
servation  of  motion  of,  and  within, 
these  cells  at  high  magnifications. 


The  system  is  also  useful  for 
demonstration  purposes,  where  a 
group  is  to  study  a  microscope 
image. 


The  binocular  camera  unit, 
shown  in  the  photograph,  employs 
two  Vidicons,  each  sensitized  for 
different  wavelengths. 


Improving  Loudspeaker  Response  with  Motional  Feedback 


f  TGd>le  I — ^Mechanical  and  Magnetic  Data  ior  Adding  Motional  Feed- 
*  back  to  Amplifier-Speaker  Combination  for  Typical  Loudspeakers 
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By  Robert  L.  Tannhi 

Stanford  Vniversit^f 

Stanford,  California 

A  FACTOR  OF  IMPORTANCE  in  de¬ 
termining  the  respon.se  of  loud¬ 
speakers,  and  one  usually  given 
insufficient  consideration  in  design, 
is  the  effective  driving  source  im¬ 
pedance.  The  mechanical  system  of 
a  loudspeaker  has  the  electrical  ana¬ 
log*  shown  in  Fig.  1.  This  equiva¬ 
lent  circuit  is  based  on  the  similar¬ 
ity  between  the  differential  equa¬ 
tions  of  motion  for  the  loudspeaker 
and  the  Kirchhoff  circuit  equations 
for  the  series  resonant  circuit  of 
the  figure.  In  the  analogy  the  mass 
of  the  moving  system  (cone,  voice 
coil,  and  air  load)  is  represented  by 
M,  the  compliance  of  the  suspension 
by  C,  and  the  total  dissipation  (en¬ 
ergy  lost  in  flexing  the  suspension 


plus  energy  radiated)  by  R.  The 
mechanical  constants  of  the  system 
relate  the  velocity  of  motion  to  the 


applied  force  in  a  manner  mathe¬ 
matically  identical  to  the  way  in 

(Cantimicd  on  page  22S) 
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Edited  by  WILUAM  P.  O'BRIEN 


Tiny  Beam  Pentode 

National  Union  Radio  Corp.,  350 
Scotland  Road,  Orange,  N.  J.  De¬ 
signed  for  use  in  military  and  other 
applications  where  subjected  to  ex¬ 
cessive  shock  and  vibration,  the 
type  5851  subminiature  tube  is  suit¬ 
able  for  frequency  doubler  opera¬ 
tion  up  to  400  me,  producing  120 
mw.  The  filament  requires  55-ma 
current  at  2.5  v;  and  it  may  also 
be  operated  at  1.25  v  at  110  ma. 
Plate  dissipation  rating  is  1.5  watts. 
As  a  class-A  amplifier  it  will  deliver 
650-mw  audio  output  at  10-percent 
total  harmonic  distortion. 


Precision  Frequency  Meter 

C.  G.  Conn  Ltd.,  Elkhart,  Ind.,  has 
announced  a  new  industrial  model 
6T-4  Stroboconn,  a  precision  fre¬ 
quency  meter  accurate  to  0.05  per¬ 
cent.  Unlike  older  models  used  in 
the  music  industry  it  is  calibrated 
directly  in  cps.  The  new  meter  is 


useful  in  aircraft  engine  test  work 
as  well  as  in  educational  and  in¬ 
dustrial  institutions. 


Metal-Shell  Rectangular 

Radio  Corp.  of  America,  Harrison, 
N.  J.,  has  announced  the  17CP4,  a 
new,  17-in.,  metal-shell,  rectangular 
picture  tube  for  tv  receivers.  With 
its  design-center  maximum  anode- 
voltage  rating  of  16  kv,  it  provides 
pictures  having  high  brightness 
and  good  uniformity  of  focus  over 
the  14g  X  11-in.  picture  area.  It  em¬ 
ploys  magnetic  focus  and  magnetic 
deflection,  has  a  frosted  Filterglass 
face  plate  and  features  an  improved 
design  of  funnel-to-neck  section 
that  facilitates  centering  of  the 
yoke  on  the  neck.  Diagonal  deflec¬ 
tion  angle  is  70  deg  and  horizontal 
deflection  angle,  60  deg. 


Electrometer 


Loudon  Instruments,  Inc.,  5644 
Lake  Park  Ave.,  Chicago  37,  Ill. 
Designed  especially  for  nuclear  re¬ 
search  work,  model  361-20  dynamic 


capacitor  electrometer  is  suitable 
for  general  laboratory  measure¬ 
ment  of  small  d-c  currents  and  volt¬ 
ages  in  high-resistance  circuits. 
Typical  applications  are  ionization 
chamber  measurements  of  radia¬ 
tion,  mass  spectrographs,  biological 
potentials,  chemical  titrations,  and 
insulator  and  capacitor  leakage 
measurements.  The  dynamic  capac¬ 
itor  (located  in  a  separate  hermetic¬ 
ally  sealed  inner  shield)  eliminates 
drift.  Voltage  ranges  of  the  model 
361-20  are  0  to  10,  0  to  100  and  0 
to  1,000  mv  with  range  selector 
switch. 


Quartz  Monochromator 

Cambridge  Thermionic  Corp.,  437 
Concord  Ave.,  Cambridge  38,  Mass. 
Those  who  require  a  source  of 
monochromatic  light  for  micros¬ 
copy  or  other  purposes  can  now 
secure  it  in  a  simple  device  which 
utilizes  the  rotary  power  of  quartz. 
In  the  instrument  illustrated  white 
light  from  a  tungsten  source  is 
passed  through  basal  sections  of 
optical  quartz  laminated  to  Polaroid 
sheets.  By  a  synchronous  rotation 
of  the  quartz  sections,  the  wave¬ 
length  of  transmitted  light  can  be 
varied  continuously  through  the 
visible  spectrum.  The  device  pro¬ 
duces  an  average  bandwidth  of  150 
Angstrom  units. 


Turret  Switch  TV  Tuner 

Kingston  Products  Corporation, 
Kokomo,  Indiana,  presents  a  tele¬ 
vision  tuner  that  combines  features 
of  the  turret  and  the  switch  type. 
The  basic  design  is  intended  to  iso¬ 
late  the  oscillator  from  the  other 
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SPECIAL  TIIDrQ* 
PURPOSE  lUDLo 


loMgnl  Md  •zMraml  csvitf.  low 
pow«r  —  frtqatacy  raagc,  500  to 
50/)00  mcgacyclM. 


Cold-catbod*,  ga*>Ul«d  rccdfiar  tnbM 
—  nifsedized  diodes,  triodcs  end 
pentodes  for  aircrtft,  industrial  and 
military  service  —  voluge  regulator, 
voluge  reference  and  radiation  conn* 
ter  (Geiger-Mueller)  tubes  —  ger* 
manium  crystal  diodes. 


Filamentary  and  cathode  type 
tubes;  fit  standard  sockets  or 
may  be  soldered  or  welded  into 
the  drcnit.  Over  40  types— over 
half  a  million  in  stodc — avail¬ 
able  through  310  Raytheon 
Tube  Distributors. 


circuits  to  minimize  radiation.  On  ometer  that  is  so  sensitive  it  can  be 
all  channels  the  circuit  is  arranged  used  in  most  applications  directly 
to  eliminate  common-coupled  and  from  source  without  amplification. 
M-derived  coils  for  interstage  cir-  Normal  balance  is  only  0.003  in.  per 
cuits,  yet  the  interstage  patterns  G  at  12-in.  focal  distance.  It  has 
are  identical  with  those.  The  tuner  individual  circuits  for  both  ter- 
s  adaptable  to  several  mounting  minals  of  the  elements.  The  outside 
positions  and  may  be  fitted  to  a  diameter  of  the  element  tube  is 
number  of  dial  drives.  Coils  are  so  0.187  in.;  the  element  length,  2.062 
arranged  that  individual  alignment  in.  Price  is  $200. 
can  be  done  on  any  channel  without 

removing  the  tuner  from  the  - 

chassis. 


All-Weather  Testing  Lab 

Northern  Zaleski  Ltd.,  Pratt 
Oval,  Glen  Cove,  N.  Y.  A  new  com¬ 
bined  all-weather  testing  laboratory 
allows  manufacturers  required  to 
test  under  test  specifications  calling 
for  temperatures  to  —100  F;  con¬ 
trolled  humidities;  high  altitudes; 
and  fungus  conditions  to  purchase 
economically  an  all-in-one  labora¬ 
tory  which  combines  into  one  unit, 
but  in  separate  testing  spaces,  all 
of  the  required  features  for  these 
tests. 


Supersensitive  Galvanometer 

Midwestern  Geophysical  Labora¬ 
tory,  Tulsa,  Oklahoma,  is  manu¬ 
facturing  the  model  106-SS  galvan- 


Resonant  Paper  Tubulars 

Aerovox  Corp.,  New  Bedford, 
Mass.,  has  made  available  the  type 
RC  resonant  paper  tubular  capaci¬ 
tors  that  are  applied  as  bypasses 
to  prevent  i-f  currents  or  voltages 
between  425  and  485  kc  from  cir¬ 
culating.  Standard  ratings  of  the 
new  capacitors  are:  0.05,  0.1  and 
0.2  ixf,  400  working  volts  d-c; 
measuring  IJ  in.  x  i.,  li  in.  x  iin., 
and  IJ  in.  x  9/16  in.,  respectively. 


Sweep  Frequency 
Signal  Generator 

Eastern  Electric  Co.,  P.  0.  Box 
175,  Valley  Stream,  N.  Y.  Model 
100  sweep  frequency  signal  genera¬ 
tor  is  an  electronic,  fundamentally 
operated  tv  i-f  generator  for  pro¬ 
duction  alignment  in  the  20-mc 
range.  Maximum  sweep  width  is 
16  me  at  a  center  frequency  of  25 
me.  Amplitude  variation  is  0.1  db 
per  me  with  frequency  linearity 
within  2  percent  Swept  r-f  output 
is  0.5  V  across  a  100-ohm  terminated 


cable.  Three  steps  of  20,  20  and 
10  db  plus  a  linear  vernier  attenu¬ 
ator  are  available  at  the  front  panel 
with  blanking,  phasing  and  sweep 
width  controls  and  horizontal  scope 
source. 


Linear  Amplifier 

Nuclear  Instrument  and  Chem¬ 
ical  Corp.,  223  West  Erie  St,  Chi¬ 
cago  10,  Ill.  Model  1061  linear 
amplifier  was  designed  to  adapt 
G-M  scalers  to  proportional  count¬ 
ing.  The  instrument  is  connected 
between  the  detector  and  a  scaler, 
and  provides  convenient  sensitivity 
adjustment  calibrated  in  millivolts, 
with  a  choice  of  1  or  10-mv  maxi¬ 
mum  sensitivity.  It  has  a  flat  fre¬ 
quency  response  of  10,000  cycles  to 
1.5  me.  A  set  of  oscilloscope  term¬ 
inals  are  located  in  the  front  panel 
while  all  other  connections  are  on 
the  rear.  The  instrument  is  so  de¬ 
signed  that  the  scaler  may  operate 
independently  without  disconnect¬ 
ing  it  from  the  amplifier. 


Power  Supply  & 

Bridge  Control 

Industrial  Electronics,  Inc.,  8060 
Wheeler  St.,  Detroit  10,  Mich.  The 
Uni-Bridge  is  a  universal  d-c  power 
(ConHiiMrf  on  p  2M) 


146 


March,  1951  —  ELECTRONICS 


audiotape 


The  ever  crowing  preference  for  AudioUpe  is 
largely  a  matter  of  experience. 

Profesiional  recordists  started  the  trend  to 
Audiotape  because  they  knew,  from  long  experi¬ 
ence  with  Audiodiscs*,  that  Audio  could  always 
be  depended  on  for  consistent,  uniform  quality  — 
to  meet  the  most  exacting  requirements. 

And  the  trend  is  continuing,  in  every  field  of 
sound  recording,  because  experience  with  Audiotape 
proves  its  unequalled  uniformity  of  output  and 
freedom  from  background  noise  and  distortion. 

The  superior  magnetic  and  mechanical  proper¬ 
ties  of  Audiotape  are  the  resu/t  of  experience,  too 

—  more  than  a  decade  of  engineering  and  produc¬ 
tion  know-how  by  the  only  company  in  America 
devoted  solely  to  the  manufacture  of  fine  sound 
recording  materials  —  discs,  tape  and  film. 

That’s  why  the  Audiotape  line  has  grown  so 
large  and  so  fast.  In  addition  to  the  standard  V*" 
tapes.  Audio  is  now  supplying  a  wide  variety  of 
special  sizes  —  up  to  8'  in  width  —  for  specialized 
applications  of  sound  reproduction.  The  new 
Audiofilm*,  developed  for  the  motion  picture  and 
TV  industries,  is  a  typical  example. 

Whatever  your  magnetic  recording  requirements 

—  for  standard  or  special  tapes  —  remember  that 
you  can  always  depend  on  Audiotape.  Get  in  touch 
with  your  nearest  Audiotape  distributor,  or  write 
to  OUT  New  York  office. 

*TreJe  Mark 
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NEWS  OF  THE  INDUSTRY 


including  frequency  requirements 
of  other  radio  services  in  time  of 
war  or  other  national  emergency, 
certain  frequency  bands  already 
allocated  to  amateurs  have  been 
selected  for  their  retention  and 
use  for  the  purposes  described 
above.  The  extent  to  which  these 
bands  meet  the  actual  requirements 
for  amateur  participation  in  civil 
defense  communications  may  be 
reviewed  after  a  sufficient  number 
of  local  communities  have  estab¬ 
lished  appropriate  civil  defense 
plans,  conducted  communications 
drills  or  otherwise  accumulated 
data  which  will  permit  such  a 
review. 

The  frequency  bands  which  will 
remain  available  for  civil  defense 
use  by  amateurs  are:  1,800  to  2,000 
kc;  3,500  to  3,510  kc;  3,990  to  4,000 
kc;  28.55  to  28.75  me;  29.45  to 
29.65  me;  50.35  to  50.75  me;  53.35 
to  53.75  me,  145.17  to  145.71  me; 
146.79  to  147.33  me;  220  to  225  me. 

In  addition  to  the  above  bands, 
the  1,750  to  1,800-kc  band  will  con¬ 
tinue  to  be  available  for  use  by 
properly  qualified  amateurs  and 
others  to  provide  a  Disaster  Com¬ 
munications  Service,  but  it  should 
be  noted  that  such  a  service  is  in¬ 
tended  as  a  permanent  one  for  use 
in  a  disaster  occurring  at  any  time, 
to  assist  in  handling  communica¬ 
tions  within  or  with  a  disaster  area, 
whereas  the  frequencies  listed 
above  are  designated  for  amateur 
WORLD’S  SECOND-HIGHEST  MAN-MADE  STRUCTURE  use  for  the  handling  of  such  com- 

munications  as  may  be  required  in 
the  interest  of  civil  defense. 


Edited  by  WILLIAM  P.  O’BRIEN 


Graduate  Study  in  Electronics  Announced 

Stanford  University,  through  its  tions  required  is  available  by  writ- 
Microwave  Laboratory,  closely  asso-  ing  to  Assistantship  Committee, 
ciated  with  the  Physics  Depart-  Electrical  Engineering  Dept.,  Stan- 
ment,  and  its  Electronics  Research  ford  University,  Stanford,  Calif. 
Laboratory  of  the  Electrical  Engi-  Application  forms  and  university 
neering  Department,  is  now  offer-  bulletins  will  be  sent.  To  receive 
ing  an  integrated  program  of  full  consideration  applications 
course  work  and  organized  research  should  be  submitted  by  March  15, 
in  electronics.  The  research  work,  1951. 
largely  staffed  by  graduate  students 
on  part-time  employment  and  spon¬ 
sored  by  industry  and  the  govern¬ 
ment,  includes  an  extensive  activity 
in  vacuum-tube  development,  in¬ 
cluding  klystrons  and  traveling- 
wave  tubes,  a  billion-volt  electron  Permanent  availability  of  specific 
linear  accelerator  development,  mi-  frequency  bands  within  the  regu- 
crowave  techniques,  applications  of  larly  allocated  amateur  bands  for 
mici  owaves  to  physical  research,  eventual  use  by  amateurs  in  provid- 
ionospheric  propagation  and  upper  ing  civil  defense  communication 
atmo.sphere  studies,  and  advanced  (after  any  suspension  of  normal 
techniques  for  amplifier  and  net-  amateur  activity  which  may  later 
work  synthesis.  be  found  to  be  necessary  because  of 

Fellowship  holders  register  for  a  war  or  other  national  emergency), 
full  program  of  study.  Eight  has  been  the  subject  of  particular 
awards  are  available,  ranging  from  study  by  the  FCC,  the  Civil  Defense 
$600  to  $1,200.  Holders  of  research  Administration  and  the  Armed 
assistantships  are  assigned  to  the  Forces  of  the  U.  S. 
organized  projects.  Complete  in-  After  consideration  of  all  factors 
formation  on  stipends  and  qualifies-  known  to  be  involved  at  this  time. 


Amateur  Bands  for 
Civil  Defense 


IRE  Convention  Program 

Fourteen  professional  group  sym¬ 
posia  and  about  150  technical  papers 
will  be  featured  at  the  IRE  annual 
convention  to  be  held  at  the  Hotel 
Waldorf  Astoria  and  Grand  Central 
Palace,  New  York  City,  from  March 
19  to  22. 

Technical  sessions  are  as  follows : 


Monday  P.  M.,  March  19 
Information  Theory 

A  Storage  Tube  aa  an  Amplitude  Distri¬ 
bution  Analyser,  by  R.  R  NIenburg  and 
T.  F.  Rogers. 

Cross-Correlation  and  the  Optimum  Sig- 
nai-to-Noise  Ratio  for  Periodic  Systems, 
by  M.  Ix^ifer  and  N.  Marchand. 

Detection  of  Repetitive  Signals  in  Noise 
by  Correlation,  by  Y.  W.  I.«e  and  L.  O. 
Kraft. 

Error  Reduction  in  the  Determination 
of  Electronic  System  Parameters,  by  D. 

Coding  Processes  for  Bandwidth  Reduo- 


Rscsntly  compistsd  giant  loran  towst  ot  Forsstport  N.  Y^  was  built  ior  szperimenlal  and 
development  use  by  the  Air  Force  Electronics  Center  at  Griiiiss  AFB.  Arbi's  conception 
Is  shown  at  leit.  Photo  at  right  was  token  during  flag-raising  ceremony  upon  completion 
of  the  steel  shaft,  which  is  staled  to  be  In  excess  of  1.200  feel.  More  thon  1.400  yards  of 
concrete  were  poured  and  772  Ions  of  steel  used  in  construction  of  the  tower,  which  is 
supported  by  18  steel  guy  cables.  Only  Empire  Stote  antenna  structure  is  higher 
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VERSATILE 


AND 


The  MOST 

SENSITIVE  OsciiiOTcopc 

EVER  Built’ 


imi  m 

Some  of  the  outstanding  advantages  of  the... 

NEW  LATODE  U1-239A  OSCIUOSCOPE 

^  Takes  the  guesswork  out  of  pulse  techniques. 

^  Accurately  measures  amplitude,  width,  separation,  repetition  rate  and  rise 
time  without  the  need  of  additional  equipment. 

^  Accurate  timing  markers  provide  means  of  calibrating  the  linear  time  base. 

^  Internal  trigger  generator  permits  pulse  generator  and  oscilloscope  to  be 
triggered  simultaneously,  while  sweep  delay  circuit  allows  a  small  portion 
of  image  to  be  expanded  TEN  TIMES  normal  size. 


INCREASED  PRODUCTION  NOW  PERMITS  A  REDUCTION  OVER  FORMER  LIST  PRICE 
WITH  SPECIAL  REDUCTIONS  TO  TECHNICAL  SCHOOLS  AND  NON-PROFIT  ORGANIZATIONS 


Write  for  Technical  Bulletin  LA-239A 
giving  complete  detailed  information. 


RADIO  ENGINEERS  AND  MANUFACTURERS 
MORGANVILLE.  N.  J. 


Specialists  In  the  Development  and  Manufacture  of  UHF  Equipment 


VISIT  us  AT  BOOTHS  87.  88  RADIO  ENGINIERIN6  SHOW 
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tion  In  Picture  Transmission,  by  A.  E. 
LaemmeL 


Television  I — Color 

Colorimetry  In  Color,  by  F.  J.  Blngley. 

Subjective  Sharpness  of  Additive  Color, 
by  M.  W.  Baldwin. 

Color  Multiplexing  by  Sine  Wave  Func¬ 
tions,  by  N.  Marchand. 

Measurement  and  Control  of  Color 
Characteristics  of  Flying  Spot  Color  Sig¬ 
nal  Generator,  by  R.  Moore,  J.  Fisher  and 
J.  Chatten. 

Performance  of  Carrier  Synchronizing 
Circuits  for  Color  Television  Receivers,  by 
E.  M.  Creamer,  Jr.,  and  M.  I.  Burgett. 

A  Simple  Pattern  Generator  for  Color 
Television  Signals,  by  R  P.  Burr,  W.  R 
Stone  and  R.  O.  Noyer. 

Antennas 

The  Deelgn  and  Use  of  the  Automatic 
Antenna  Pattern  Recorder,  by  J.  W.  Tiley. 

Stageer-Ttined  Loop  Antennas  for  Wlde- 
Band  Low-Frequency  Reception,  by  D.  K. 
Cheng  and  U.  A.  Galbraith. 

A  The'»rv  of  the  Concentric-Slot  An¬ 
tenna.  by  T.  Morlta. 

Optimum  Current  Distributions  for  An¬ 
tenna  Arrays  with  Circular  Symmetry,  by 
R.  H.  Du  Hamel. 

Directional  Antenna  Arrays  of  Elements 
Circularly  Disposed  About  a  Cylindrical 
Reflector,  by  R.  F.  Harrington  and  W.  R. 
l.<ePage. 

I*ower  Tubes  I — Theory 

Class-C  Amplifier  Calculations,  by  D. 
\V.  Oaw’owl. 

The  Effect  of  Secondary  Emission  in 
Power  Tubes,  by  H.  Hsu. 

Reflex  Rfsnatron  Operation  and  Its  Im¬ 
plication  for  Bandwidth,  by  M.  Garbuny 
and  G.  E.  Sheppard. 

The  Multi-Beam  Electron  Coupler — An 
Improved  Spiral  Beam  Electron  Tube  for 
the  Modulation  and  Control  of  Power  at 
UHF,  by  C.  L.  Cuccia. 

A  New  Single  Cavity  Reeonator  for  a 
Multi-Anode  Magnetron,  by  J.  S.  Needle. 

G.  Hok,  G.  R  Brewer  and  H.  W.  Welch. 

Frequency  Control  and  Generation 

The  Generation  of  Single-Sideband  Sup¬ 
pressed -Carrier  Signals  by  a  New  Balanc¬ 
ing  Method,  by  H.  M.  Swarm. 

Precision  Frequency  Generators  Using 
Single-Sideband  Suppressed-Cariier  Modu¬ 
lators.  by  H.  R  Holloway  and  H.  C. 
Harrl.s. 

Stabilized  Variable  Frequenev  Trans¬ 
mitter  Exciter  for  Military  HF  Equip¬ 
ment  by  J.  Bush. 

Wide-Range  Direct-Reading  Precision 
Frequency  Meter  and  Signal  Source,  by 
B.  Parien. 

Crystal  Control  of  a  Four-Kilowatt 
1 .03fi-Megacycle  Transmitter,  bv  J.  W. 
Clark.  R.  W.  Kane  and  W.  G.  Abraham. 

A  Frequency  Stabilization  Svstem  for 
the  Measurement  of  Microwave  Refraction 
of  Gases,  by  W.  P.  Gabriel. 

Communication  Systems 

AM-FM  Analogy,  by  H.  C.  Harris. 

Survey  of  Electronic  CorntmitatTon 
Methods,  by  R.  S.  Butts. 

High-Frequency  Radio  Communication 
System  Utilizing  Phase  Modulator  Trans- 
mls.sion  and  Single-Sideband  Reception,  bv 

H.  F.  Meyer  and  H.  Y.  IJttlefleld. 

Eoho  Distortion  In  the  FM  Transmission 
of  Frequency  Division  Multiplex  by  W.  J. 
Alhershelm  and  J.  P.  Schafer. 

Management  Aspects  of  Electronic  Sys¬ 
tems  Engineering,  by  R.  I.  Cole. 


Tuesday  A.  M.,  March  ?0 
Svmno.slum :  Amplification  of  DC  Signals 
Symposium :  Panel  Discussion  on  Tube 
Reliability 

Power  Tubes  II — Development 

A  Coaxial  Power  Trlode  for  BO  KW  Out¬ 
put  un  to  110  Mo.  by  R  H.  Rheaume. 

A  High-Power  Tetrode,  by  C.  E.  Mur¬ 
dock. 

The  Reflex  Resnatron,  by  G.  E.  Shep- 
ITard,  M.  Garbusy  and  J.  R.  Hansen. 

Transmitting  Tube  Suitable  for  IJHF 
Television,  by  W.  G.  Abraham  and  M. 
chodorow. 

Frequency  -  Modulated  High  -  Efficiency 
Klvstron  Transmitter,  by  M.  Chodorow 
and  S.  P.  Fan. 

Propagation 

Selective  Fading  of  Microwaves,  by  A. 
B.  Crawford  and  W.  C.  Jakee,  Jr. 

Propagation  Studies  at  Microwave  Fre¬ 
quencies  by  Means  of  Very  Short  Pulses, 
by  O.  E.  DeT.>ange. 

T^nw-Frequency  Ionospheric  Roundings 
with  Atmospherics,  by  W.  J.  Kessler  and 
\V.  F.  Zetrotier.  IT. 

The  Effect  on  Propagation  of  an  Ele¬ 
vated  Atmospheric  Layer  of  Non-standard 
Itefractive  Index,  by  L  H.  Doherty. 

Sym|M>sium :  Broadcast  Transmiseion 
Systems 


MEETINGS 


i  March  5-9:  ASTM  ^ring 
Meeting  and  Committee  Week, 
Cincinnati,  Ohio. 

Mar.  19-22:  IRE  Annual  Con¬ 
vention,  Hotel  Waldorf  As¬ 
toria  and  Grand  Central 
Palace,  New  York  City. 

Apr.  16-18;  Spring  Meeting  of 
the  U.S.A.  National  Commit¬ 
tee  of  the  URSI  and  the  Pro¬ 
fessional  Group  on  Antennas 
and  Wave  Propagation  of  the 
IRE,  at  the  National  Bureau 
of  Standards,  Connecticut  and 
'  Van  Ness  Sts.,  N.  W.,  Wash- 

Iington,  D.  C. 

Apr.  20-21:  Southwestern  IRE 
Conference,  Southern  Metho¬ 
dist  University,  Dallas,  Texas. 

Apr.  21:  Fifth  Annual  New 
England  Radio  Engineering 
Meeting,  Copley  Plaza  Hotel, 
Boston,  Mass. 

APR.  30-May  4:  SMPTE  Spring 
Convention,  Hotel  Statler,  N.Y. 

May  21-23:  1951  Parts  Distrib¬ 
utors  Show,  Hotel  Stevens, 


Chicago,  Illinois. 

May  23-24:  Fifth  National  Con¬ 
vention,  American  Society  for 
Quality  Control,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 

June  18-22:  ASTM  Annual 
Meeting,  Atlantic  City,  N.  J. 

June  25-29:  AIEE  Summer 
General  Meeting.  Royal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 

Aug.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Aug.  29-31:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 

Sept.  10-14:  Sixth  National 
Instrument  Conference  and 
Exhibit,  sponsored  by  Instru¬ 
ment  Society  of  America,  Sam 
Houston  Coliseum,  Houston, 
Texas. 

_ 


TaeHday  F.  M.,  March  SO 
Symposium :  Panel  Discussion  on  Perform¬ 
ance  of  DC  Amplifiers 

Symposium:  Matching  Schools  and 
Industry 

Circuits  I — Synthesis  and  Analysis 

Network  Synthesis  Applied  to  Feedback 
Control,  by  J.  G.  Truxal. 

Network  Synthesis  by  Use  of  Potential 
Analogues,  by  R.  E.  Scott. 

Transfer  Ratio  Ssmthesis  by  RC  Net¬ 
works,  by  J.  T.  Fleck  and  P.  F  Ordung. 

Electrical  -  Mechanical  Equivalent  Net¬ 
work  Synthesis,  by  A.  E.  Gerlach. 

Dlnear  Network  Neighborhood  Equiva¬ 
lence,  by  D.  R.  Crosby. 

Constant-Resistance  Varylng-Parameter 
Networks,  bv  1.  A.  Zadeh. 

Electron  Tubes  I — Tubes  Employing 
Electron  Beams 

The  Rotating  Beam  Method  for  Investi¬ 
gating  Electron  t.enses,  by  D.  E.  George 
and  M.  Coopersteln. 

The  Design  of  90-Degree  Deflection  Pic¬ 
ture  Tubes,  by  H.  Grossbohlln. 

A  Miniature  Traveling-Wave  Tube  for 
the  Lower  UHF  Band,  by  R  Adler. 

Beam  Analyser,  by  L.  R.  Bloom,  D.  F. 
Holshouser,  H  S.  Wu  and  W.  W.  Cannon. 

Generation  of  Sidebands  Due  to  Gain 
and  Phase-Shift  Modulation*  In  a  Travel¬ 
ing-Wave-Tube  Amplifier,  by  M.  Arditl, 
A.  G.  Clavier  and  P.  Parzen. 

Microwaves  I — Waveguides  A 

Development  of  Waveguide  Switches  for 
Commercial  and  Military  Applications,  by 
T.  N.  Anderson. 

Ix)w-Ix>ss  Waveguide  Transmission,  by 
S.  E  Miller  and  A.  C.  Beck. 

Dominant  Wave  Transmission  Charac¬ 
teristics  of  Oversize  Round  Waveguides, 
by  A.  P.  King. 

Radial  Probe  Measurements  of  Mode 
Conversion  In  Ijirge  Round  Waveguide 
with  TEoi  Mode  EJxcItatlon,  by  M.  Aronoff. 

A  Broad-band  Microwave  Quarter-Wave 
Plate,  by  A.  J.  Simmons. 

Symposium;  Panel  Discussion  on  the 
“Empire  State  Story” 


Tuesday  P.  M..  March  ZO 

Symposium:  Color  Television 


Wednesday  A.  M..  Marrh  tl 

Symposium:  Industrial  Instrumentation 
Computers  I — Digital  Computers 
The  Raytheon  Selection  Matrix  for  Com¬ 
puter  and  Switching  Applications,  by  K. 
M.  Weiss. 

Saturable  Reactors  as  Substitutes  for 


Electron  Tubes  In  High-Speed  Digital 
Computers,  bj:  J.  G.  Miles. 

Ferromagnetic  Corea  for  Three-Dimen¬ 
sional  Digital  Storage  Arrays,  by  W.  N. 
Paplan. 

A  Deiwndable  Small-Scale  Digital  Com¬ 
puter,  by  J.  Connolly. 

An  Asynchronou.s  Control  for  a  Digital 
Computer,  by  D.  H.  Grid  ley. 

Circuits  II — Filters 
Time  Domain  Filters,  by  J.  Snyder. 
Pulse  Repetition  Filters,  by  D.  U 
Waldellch. 

Optimum  Nonlinear  Filters,  by  H.  E. 

Singleton.  _ 

Nonlinear  Sampling  Filters,  by  W.  D. 
White. 

Statistical  Filter  Theory  for  Feedback 
Systems  .Subject  to  Saturation,  by  G.  C. 
Newton.  Jr. 

Electronic  Filter,  by  H.  C.  Sterling. 
Electron  Tubes  II — Special  Tubes  and 
Techniques 

The  Plaamatron,  a  Continuously  Con¬ 
trollable  Gas  Tube,  by  E.  O.  Johnson  and 
W.  M.  Webster. 

Switching  Time  Limitations  In  Hydro¬ 
gen  Thyratrons,  by  J.  B.  Woodford.  Jr. 

A.  New  Type  Heater  Cathode  Tube  for 
Portable  Battery-Operated  Equipment,  by 
G.  W.  Baker.  .  .  .  _  „ 

New  Vacuum-Tube  Materials,  by  E.  B. 
Fehr  and  A.  P.  Haase. 

Properties  of  Interfaces  In  Metal-to-Ce- 
ramlc  Seals,  by  W.  H.  Chrlstoffers  and  R. 
P.  Welling.  ..  „ 

Microwaves  II — Waveguides  B 
The  Precision  Measurement  of  the 
Equivalent  Circuit  Parameters  of  Dissipa¬ 
tive  Microwave  Structures,  by  A.  A,  Ollner 
and  K.  Kurss.  _ 

On  the  Excitation  of  Surface  Waves,  by 

G.  Goubau.  ,  _ 

Interaction  Between  Surface  Wave 
Transmission  I.lnes.  by  A.  A.  Msyerhoff. 

Multi-Element  Directional  Couplers,  by 
S  E  Miller  and  W.  W.  Mumford. 

The  Effect  of  Radiation  on  the  Q  of 
Resonant  Sections,  by  R.  A.  Chlpman,  E. 
F.  Carr,  and  N.  A.  Hoy. 

S\'mpoaium :  Some  Systems  Problems  of 
Air  Traffic  Control 
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Electronic  Instrumentation 
Microwave  Methods  In  Gas  Analysis,  by 
J.  Weber. 

N-Ray  Liquid  Is>vel  Gage,  by  J.  E. 
.lacohs  and  R.  F.  Wilson. 

Noise  Figure  Standards,  by  M.  Solow. 
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An  aisle  at  the  giant  Press  Wireless  transmitting  station  at  Hicks-  Europe,  Africa,  the  Middle  East,  and  to  Iron  Curtain  countries, 
ville.  Long  Island,  N.  Y,  showing  3  of  the  3S  transmitters  (from  including  the  U.S.S.IL,  through  the  Voice  of  America  and  United 
2.S  to  50  lew  output),  in  constant  use.  These  transmitters  beam  Nations  broadcasts.  All  the  transmitters  are  keyed  and  controlled 
news  to  North  America.  Central  America,  and  South  America,  with  equipment  using  Sylvania  Radio  Tubes. 


Voice  of  America  broadcasts  to  Russia  and  the  Iron  Cur¬ 
tain  countries . . .  United  Nations  broadcasts  to  the  world 
. . .  news  stories  and  piemres  for  the  world’s  newspapers, 
magazines,  and  radio  stations . . .  this  is  the  vital  24-hour- 
a-day  task  of  the  far-flung  transmitters  and  receivers  of 
Press  Wireless,  Inc.  Jointly  owned  by  leading  newspapers 
and  news  services.  Press  >^eless  is  handling  the  biggest 
job  of  news  transmission  the  world  has  ever  known! 

With  such  an  urgent  mission,  dependability  is  the  key¬ 
note.  And  naturally,  to  insure  that  dependability.  Press 
Wireless  uses  Sylvania  Radio  Tubes  by  the  thousands  in 
its  equipment.  Like  expert  production  and  design  engi¬ 
neers  everywhere.  Press  Wireless’  staff  has  found  by  ex¬ 
perience  that  Sylvania  precision,  uniformity,  and  reliabil¬ 
ity  add  up  to  quality  that  can’t  be  beat.  For  complete 
characteristics  of  radio  tubes  for  every  application,  or  for 
help  on  your  special  problems,  write  Sylvania  Electric 
Products  Inc,  l^pt.  R-1103,  Emporium,  Pa. 


At  the  Press  Wireless  Receiving  Station  at  Baldwin,  Long  Island, 
N.  Y.,  ail  29  receivers  use  Sylvania  Radio  Tubes  in  many  applica¬ 
tions.  Tuned  to  London,  Paris,  Rome,  Moscow,  Madrid,  Buenos 
Aires,  Mexico  Gty,  and  many  other  news  centers,  they  receive  code 
and  voice  transmissions  as  well  as  teletype,  and  radio  photos  for 
dissemination  to  all  America. 
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Movies 
(P  for  TV 


By  Bttuien.  AU  ihc  iofamiKioa  foa  and  » 
cfaone  the  bat  •qaipnnK.  opcnie  k  cdl- 
cicndT  ind  OMke  die  bok  (fleedn  ne  d 
Unu  oa  TV.  Showi  wh«  any  (o  wtonc  and 
how  n  avoid  it;  how  »  adit  Uaa,  ptodnea 
titlca.  tpacial  cdaca.  coininatciib.  omtoalf, 
combine  liva  Kcoci  with  ilaa.  and  all  achat 
lachoiqucs.  14.25 


2. 


Television  & 
FM  Antenna 
Guide 


By  N0U  md  Mmdl.  Compute  dace  oo  all 
VHP  and  UHF  anmaat.  todadiAC  lafofaaa- 
ttoo  00  new  cypes  fiven  here  for  the  dnt  daae. 
Shows  how  10  seUa  the  ripht  type  for  the  tim, 
where  and  how  oo  ioscaU  it.  h^  to  miaiiai** 
ooise  from  transmission  line,  and  all  ocher 
techniques  needed  to  imare  pecc^  the  aaoet 
out  of  any  antenna  system.  ' 


Television 

for 

Radiomen 


By  NM.  Cltat,  ootMoathamatical  aapligrioo 
d  clia  opatadne  priociplaa  and  function  d- 
avaty  part  and  circuit  in  today's  TV  tacaiyen 
and  tte  baic  ptincipla  of  ctantmiidoo.  .Pull 
ioMracdoo  in  iosculladoa.  ilipiimaac,  tetdnp, 
adiutcaaant.  ctoublc.fhooc(ac.  $7.00 


Radio  and 
Television 
Mathematics 


By  Pucktr.  721  tanpla  ptoblanu  and  lolu- 
dom  show  you  what  fonnulai  to  nw,  what  no- 
marical  mluct  to  subtdtuta.  and  each  step  in 
woefcinc  out  any  ptobkin  you  may  ancountat 
io  radio,  talavisioa  or  industrial  elacctonica. 
Conveniendy  atiantcd  foe  quick  refannea. 

$6.00 

Uf§  THIS  coupon  t 


The  MecMillae  tea*  W  Tlfvh  Ave.*  new  Teih  11 

Pleese  send  me  the  books  checked  hy  num* 
her  below.  1  will  either  remit  io  full  or  reenro 
the  hooks  in  10  deys. 


SifAcd  . 
Addreee 


NEW  BOOKS 

TV  and  Other  Receiving 
Antennas 

By  Arnold  B.  Bailey.  John  F.  Rider 
Publieatione,  Ine.,  New  York,  1950, 
595  pages,  $6.00. 

An  antenna  is  a  wonderful  device. 
It  accepts  energy  from  some  source 
of  r-f  power  and,  in  a  manner  not 
too  clear  to  a  great  many  well- 
trained  engineers,  creates  at  a  re¬ 
mote  point  a  disturbance  which  can 
be  translated  into  a  human  com¬ 
munication.  Some  of  the  answers 
to  the  antenna  how  question  will  be 
found  in  this  book. 

The  periodical  literature  on  an¬ 
tennas,  their  theory  and  their  de¬ 
sign  is  voluminous  but  there  are 
not  many  books  on  the  subject. 
Those  which  do  exist  seem  aimed  at 
the  erudite  reader  who  is  possessed 
of  much  mathematical  ability.  This 
600-page  volume,  therefore,  should 


RELEASED  THIS  MONTH 

Elaelroiilca;  P.  Porkoi:  Lonqmonu. 
Croon  and  Co„  Now  York:  $10.00. 

IntcoducUon  Io  Indiutrlol  □octionlea; 
R.  Balph  BonodlcL*  Pcontico  HoU; 
$645. 

Quarts  VIbrerton  and  Tholr  Applica¬ 
tions:  P.  Viqouraox  cmd  C.  F. 
Booth:  His  Malostr'o  Stationory 
OHico,  London:  $6.75. 


be  useful  to  a  broad  cross-section  of 
communications  engineers.  Al¬ 
though  the  author  is  speaking 
mostly  about  tv  antennas,  and, 
therefore,  about  short-wave  radi¬ 
ators,  the  concepts  and  illustrations 
he  uses  may  be  employed  at  other 
frequencies. 

This  reviewer  does  not  have  the 
expert  knowledge  to  say  whether 
the  author’s  concepts  are  rigidly 
correct  or  not,  but  even  if  not,  they 
are  provocative  and  instructive. 

After  a  review  of  definitions  and 
terminology,  a  discussion  of  the 
television  signal  and  a  discussion  of 
problems  of  tv  reception,  the  author 
considers  the  electromagnetic  wave, 
the  radio  path,  the  theory  of  signal 
interception,  devotes  some  85  pages 
to  the  center-fed  half-wave  dipole, 
discusses  parasitic  element  arrange- 


Liberty  Hi-KflSciency  dichroic  mirrors  or 
filters  divide  the  incident  light  into  reflected 
colored  beams  and  transmitted  colored 
beams.  Because  these  mirrors  and  filters 
have  almost  no  light  absorption,  they  per¬ 
mit  the  use  of  practically  all  of  the  incident 
light.  This  low  absorption  quality  is  an  es¬ 
pecially  important  advantage  when  using 
two  or  more  dichroic  mirrors  or  filters  to 
secure  more  than  two  beams  of  light. 

TTie  development  of  these  new  Liberty 
Hi-Efliciency  dichroic  mirrors  and  filters  has 
made  possible  the  design  and  production  of 
many  new  and  improved  optical  and  elec¬ 
tronic  instruments — and  has  contributed 
substantially  to  the  betterment  of  a  variety 
of  special  optical  and  electronic  apparatus 
for  the  defense  program.  Liberty  Hi-Eflii- 
ciency  dichroic  mirrors  also  are  used  in 
some  types  of  color  television,  particularly 
in  industrial  color  television  systems. 

Usually  these  Liberty  mirrors  and  filters 
are  specially  produced  to  satisfy  to  a  maxi¬ 
mum  degree  the  specific  reflection  and  trans¬ 
mission  qualities  required  for  the  specific 
application.  They  ran  be  produced  to  peak 
in  reflection  at  approximately  any  part  of 
the  spectrum. 

Where  a  photographic  record  is  desired. 
Liberty  Hi-F^ffiriency  dichroic  mirrors  or 
filters  ran  be  constructed  to  beam  over  90% 
of  -.he  photo  active  light  utilised  by  the 
film,  and  simultaneously  beam  equally  effi¬ 
ciently  the  residual  light  rays  to  another 
sensing  element,  such  os  the  eye,  a  photo¬ 
cell  or  a  photo-relay  system.  They  also  are 
used  with  cathode  ray  tubes  to  separate  the 
phosphor  light  sources  into  their  several 
separate  peaks. 

Liberty  Hi-Efficiency  dichroic  mirrors  and 
filters  can  be  produced  with  electrical  con¬ 
ducting  properties  in  the  order  of  20  to  40 
ohms  per  square  area.  This  electricai  con¬ 
ducting  characteristic  permits  the  elimina¬ 
tion  of  static  electricity  or,  alternately,  per¬ 
mits  the  introduction  of  space  charges.  Be¬ 
cause  considerable  current  can  be  passed 
through  such  electrical  conducting  dichroic 
mirrors  and  filters,  they  can  be  heated  where 
required. 

Outstanding  characteristics  of  Liberty  Hi- 
F^fliciency  dichroic  mirrors  and  filters  are 
their  extreme  durability  and  the  ease  with 
which  they  may  be  cleaned.  They  are  highly 
resistant  to  corrosion  by  salt  or  other  corro¬ 
sive  agents.  They  also  are  highly  resistant 
to  deterioration  by  solvents — and  distin¬ 
guished  for  long  life  in  service. 


LIBERTY  VACUUM 


FIRST  SURFACE  MIRRORS 
SECOND  SURFACE  MIRRORS 
NEUTRAL  FILTERS 
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RiFLICTANCI  T RANSMITTANCi  (PIRCINT) 


HI-EFFICIENCY  DICHROIC 
MIRRORS  OR  FILTERS? 


OPDIaaram  of  typical  43°  um  of  o  Uborty  Hl-Efflcioncy  dkhroic 
mirror.  Sudi  mirron  and  fUtort  fraquonlly  or*  mod  at  opproxi- 
motoly  this  onglo. 


WMi  whit#  light  illwmination  rim  two  toporotod  booms  oro 
oompiomontary.  With  got  ditchorgo  tubos  or  phosphor  light 
sourcos  Hw  two  toporotod  booms  moy  bo  utilizod  to  isoloto 
cortain  portions  of  tho  spoctrum  of  Iho  Muminotion  tourco. 


WHITE  LIGHT  WHITE  UGHT 


RED 

^  RED 

'  yODICHROIC  ' 

y/  REFlEaOR 

/  HUE  ^ 

^  HUE 
yTDKHROIC 
y^REFlECTOR 

BLUE  y 

Yf  UOW  GREENyl 

REaA  YEUOW  GREENy^ 

/  WHITE  UGHT 

I 

!ED 

II 

HM 

1 

.  Y 

'^Diagram  of  typkel  rosuit  obtolnod  by  Iho  vso  of  two  Liborty  HU 
dkhroic  mirrors. 

^  At  tho  loft.  Is  Iho  spoctropholomolric  curvo  of  o  liborty  bluo-roflocllng  dichro^ 
mirror  rocordod  at  substantially  normal  inddonco.  Customor's  spodfkalion  callo4 
for  pooh  rofloction  at  430  mHllmicransj  our  dotignolion  for  Iho  rosuhant  mingy 
is  90-430,  indicating  Iho  appreximala  roAoctivity  at  tho  approximato  pooh. 


Campariton  of  Iho  rofloction  and  transmission  curvos  shows  Iho  almost  eomplolg 
obtonco  of  light  obsorptlaa.  AM  liborty  Hl-Efflcioncy  dkhrolc  mirrors  and  fHtogi 
postots  IHtlo  or  no  HgM  absorption. 

★  ★  ★ 

Liberty  Ri-Efficiency  dichroic  iilten  poooeou  rather  sharp  bands.  IIow« 
ever,  ,these  bands  are  not  as  sharp  as  the  well-known  “interfereno4 
filters”,  and  are  not  intended  to  replace  them.  Liberty  Hi-EflSrienc]| 
dicliroic  filters  find  application  where  high  selective  transmission  is  th^ 
determining  requirement. 

Liberty  dichroic  filters  are  made  by  coating  commercial  plate  glasR 
or  optically  ground  and  polished  glass,  as  the  use  requires.  Such  con« 
struction  has  apparent  advantages  for  certain  applications,  as  compared! 
with  the  use  of  colored  gloss  filters.  It  completely  eliminates  the  prob«^ 
lems  arising  from  defects  such  os  are  common  in  specially  mode  ooloredj 
glasses,  particularly  in  large  siaes.  Further,  such  special  colored  glasses 
are  not  always  readily  available,  and  frequently  must  be  made  up  on 
special  order.  In  contrast.  Liberty  Hi-Efliciency  dichroic  filters  are  quickly 
available,  with  prompt  delivery  of  uniform  production  lots — and  color 
characteristics  are  independent  of  the  thickness  of  the  glass  support. 


IJberty  Hi-EflBciency  dichroic  mirrors  and  filters  are  made  in 
standard  production  sixes  up  to  20”  X  30";  larger  siaes  available 
on  special  order. 

In  making  inquiry  for  dichroic  mirrors  and  filters,  please 
specify  approxiniste  reflection  peak  desired,  as  well  as  trans- 


miseion  characteristics  intended,  angle  of  use  and  type  of  light 
source. 

If  a  phosphor  light  source  is  used,  please  give  number  or  spec¬ 
tral  character  of  the  phosphor.  Information  as  to  types  of  sensing 
elements  and  their  spectral  responses  also  is  helpful. 


Wt  iavitfl  y»«r  iaRgirigs  Ardtrs  gf  gag  gf  a  kiarf — ar  thaataafls.  Each  will  racaiva  gar  aarly  aad  aast  axparigacad  attaatiaa. 


DEPOSITED  COATINGS -LIBERTY  MIRROR  DIVISION 


BEAM  SPLITTERS 
ELEaRICAL  COATINGS 
LOW  REFLEaiON  COATINGS 


LIBBEY  •  OWENS  •  FORD  GLASS  CO 

L231  NICHOLAS  BUILDING  •  TOLEDO  3,  OHIO 
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to  your  specifications 


The  enamel-insulafion  of 
our  microdimenjional  wire 
meet*  the  high  jfondardi 
of  qualify  set  by  oil  our 
products.  The  enarnel  is 
uniform,  tough,  flexible 
and  has  high  dielectric 
strength  .  .  .  Send  us  your 
specifications  or  inquire 
for  further  details. 


I  Bdcktalk 


This  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 


Even  More  Queasy 
Dear  Sirs: 

It  seems  a  shame  to  throw  away 
Bob  Wakeman’s  minus  sign,  be¬ 
cause  it  makes  the  quiz  even  more 
queasy.  I  refer  to  the  solution  of 
the  November  Electronics  Quiz 
problem,  which  you  printed  in  the 
December,  1950  issue. 

What  is  the  input  impedance 
across  the  input  terminals  of  a 
ladder  composed  of  2-ohm  series 
resistances  and  4-ohm  shunt  resist¬ 
ances,  if  it  is  terminated  by  a  nega¬ 
tive  re.oistance  of  —  2  ohms?  The 
value  of  the  last  shunt  resistance  in 
parallel  with  the  negative  terminat¬ 
ing  resistance  would  therefore 
be  —4  ohms.  The  last  series  re- 
si.stance  brings  the  value  back  to 
—2  ohms.  Similarly,  the  —2  ohms 
is  reflected  back  indefinitely,  and 
R  =  —  2,  no  matter  how  many 
.sections  of  positive  resistance  are 
included. 

R.  G.  Middleton 

Woodtiide,  New  York 


Shown  • 

-ii- 


MERtEIICIES! 


Simultaneous  Systems 
Dear  Sirs: 

Our  attempt  to  describe  the  RCA 
color  television  system  as  a  dot- 
multiplex,  dot-sequential,  or  dot- 
interlace  .system  has  apparently 
caused  a  great  deal  of  confusion. 
I  was  rather  perturbed,  for  example, 
by  the  article  published  in  Elec¬ 
tronics  (R.  B.  Dome,  p  70,  Sept 
1950)  on  the  GE  system  of  color 
television  and  the  editorial  com¬ 
ment  that  this  was  revival  of  the 
simultaneous  system,  as  though  the 
RCA  system  were  not  simultaneous. 

Since  sampling  multiplies  the 


Emergencies 
demand  performance! 

Because  of  20  years  of  engin¬ 
eering  skill  and  proven  crafts- 
mandtip,  Bliley  crystals  are 
alsvays  "Welcome  Aboard”  as 
dependable  electronic  gear  in 
communications  equipment  and 
special  electronic  devices. 


SIGMUND  COHN  CORP. 
44  GOLD  STREET 
NEW  YORK  7,  N.  Y. 


SINCf 


BLILEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE.  PENNSYLVANIA 
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jnidlaiion 

TO  tiCEIVE  A 


production 

ewftcO**’*  .  •  sample 


SAMPLE 

- built  to  YOUK  SPECihCATtONS 


WE  WILL/  without  cost  or  any  obli¬ 
gation  whatever,  design  a  PRODUCTION 
SAMPLE  transformer  (hermetically 
sealed  to  JAN-T-27  or  MIL-T-27  Gov¬ 
ernment  specifications),  or  open  type  con¬ 
struction,  if  unit  is  to  be  used  for  awarded 
prime  or  sub-contract  work.  Our  approach 
stresses  quality  of  product,  efficiency  in 
service  and  an  alertness  to  techniques 
that  discard  the  old  for  more  functional 


methods. 


fj  PRESIDENT 


SEND  YOUR 
B/P 

SPECIFICATIONS 


GRAMER 

TRANSFORMER 

CORPORATION 

3734  N.  PULASKI  ROAD  •  CHICAGO  3P,  ILLINOIS 
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bringing 

Your  FASTENERS 

to  market  ^  f  4  t 
is  a  full  time  job  for. . .  electronics 

A  big  tr  maker  estimates  that  one  billion,  eight  hundred  and  sixty-two  million 
(1.862.000.000)  fasteners  were  used  in  tr  set  assembly  in  1950.  That  1.862.000.000  is 
for  fasteners  used  in  the  final  assembly  of  tv  sets  only.  It  does  not  include  the  great 
quantities  of  fasteners  used  in  the  many  tv  subassemblies.  Nor  does  it  take  into 
accoxmt  the  billions  of  fasteners  used  in  the  more  than  fourteen  million  radios 
produced  in  1950  ...  or  the  fasteners  used  in  the  industrioL  military,  aviation,  com¬ 
munication.  broadcast  instrument  and  other  fields  of  electronics.  It  accoiints  for 
only  those  screws,  nuts,  washers,  rivets,  lugs  and  special  fasteners  xised  in  the  final 
assembly  stage  of  tv  set  manufachue.  It  is  just  an  indication  of  the  proportions  the 
fostener  market  is  attaining  in  television. 

The  final  assembly  stage  exemplifies  the  engineering  functions  of  fasteners  in 
electronics  and  explains  why  they  ore  design  engineer  specified  and  bought.  Tele¬ 
vision.  like  many  other  products,  is  a  mass  production  item  and.  wherever  it  is  pos¬ 
sible  without  affecting  quality,  production  shortcuts  and  economies  are  designed-in. 

That  is  why  so  many  special  rivets  and  self-topping  screws,  and  so  few  standard 
machine  screws,  nuts  and  washers  are  used.  It  also  accounts  for  the  smoU  number 
of  solder  lugs  used  in  the  average  tv  set.  The  metal  chassis  is  designed  by  the  lab 
with  tabs  to  take  the  place  of  the  separate  solder  lugs. 

The  reasons  for  designers'  fastener  specifications  are  as  varied  cts  the  fasteners 
they  design-in.  The  rivets  used  may  be  one  land  because  that  kind  works  better  in 
the  riveting  machines.  The  self-tapping  screws  may  be  another  manufacturer's 
because  he  holds  to  design-specified  tolerances.  Other  special  fasteners  may  be 
designed-spedfied  because  of  service  or  maintenance  requirements,  simplicity, 
stability,  vibration  or  other  important  engineering  considerations.  The  reasons  for 
specific  fastener  specifications  in  electronics  are  varied.  The  specifiers  ore  always 
the  some  —  the  laboratory  design  engineers. 
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Picfure  abort,  IHe  the  1,862,000.000  figura  maationad  on  tiia  oppoaita  poga,  ia  aimply  on  aMampi  to  Tiaiioliaa  /or 
you  oaa  tmall  portion  of  tJia  moricat  for  foatanara  offarad  by  ELECTRONICS.  Tbia  ia  on  oaaambly  lint  Job  la  whJcb  sbi- 
taan  acrawa,  watbtr*  and  otbar  apackd  foataoara  ora  inatoUad  on  a  widafy  uaad  alactrooie  iaatruinaaf  componanf. 


Fasteners  like  every  other  component  or  material  rised  throughout  the  science-art-industry 
of  electronics  ore  designed-in.  specified  and  bought  by  engineers.  You  may  feel  that  fasteners 
ore  just  “hardware"  and  os  such  beneath  the  attention  of  the  lofty  electronists.  But  "hardware" 
or  not  and  this  is  important  because  it  is  the  key  to  increased  fastener  sales  in  electronics, 
fasteners  are  important  integral  components  designed-in.  specified  and  bought  by  electronic 
design  engineers  just  as  carefully  as  any  other  design  component 


The  design  engineers  who  direct  fastener  purchasing  ore  subscribers  to  and  readers  of 
ELECTRONICS.  Its  sales  pages  ore  for  them  the  chief  source  . . .  sometimes  the  only  oim  ... 
of  the  information  on  which  they  base  their  spedfying-buying.  These  engineer  readers  of 
ELECTRONICS  constitute  your  market  They  ore  the  men  to  whom  you  must  bring  your  product 
—  the  men  you  must  reach  and  influence.  That's  where  ELECTRONICS  spedolixes— taking 
product  stories  to  the  important  buying  factors  —  and  returning  sodes.  That's  ELECTRONICS' 
fuR  time  job  . . .  taking  products  to  morket  ELECTRONICS'  subscribers  are  the  men  in  oR  the 
fields  of  industry  who  design,  specify  and  bay  fasteners.  By  fuR  use  of  the  soles  opportunitiee 
in  the  odvertising  pages  of  ELECTRONICS,  you  con  take  YOUR  fasteners  or  kindred  products 
to  market 


A  $2/)(i0fi00fi00  MARKET  PUa 
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R-B-M  INDUSTRIAL 

CONTACTORS^/^/ 


TUBES  AT  WORK 

(continued  from  p  138) 

difficulties  result:  the  signal  re¬ 
ceived  will  vary  anywhere  from 
essentially  nothing,  due  to  cancella¬ 
tion,  to  about  double  that  for  path 
A  alone,  due  to  reinforcement;  and 
the  pattern  as  defined  by  the  field  at 
the  test  antenna,  will  be  a  complex 
combination  of  the  patterns  in  two 
planes,  differing  in  altitude  by  the 
angle  fi.  Generally  the  horizontal 
pattern  is  desired,  so  the  two  anten¬ 
nas  must  be  on  the  same  level  re¬ 
ducing  Hi  and  and  angles  a  and 
to  the  same  value. 

It  is  obvious  that  the  only  remedy 
for  the  interference  is  to  reduce  the 
radiation  along  path  B  to  a  satis¬ 
factory  minimum.  This  may  be  ac¬ 
complished  in  two  ways.  First,  the 
antenna  heights  are  made  as  large 
as  possible  compared  to  the  separa¬ 
tion  D.  This  will  reduce  the  field 
from  path  B  inversely  in  propor¬ 
tion.  Distance  D  is  usually  fixed  by 
the  frequency  of  operation  and  the 
size  of  the  antennas  by  a  commonly 
accepted  relationship  D  =  Kd^/\ 
where  K  is  a  value  of  unity,  or 
greater  (depending  on  the  degree  of 
pattern  accuracy  desired),  d  is  the 
aperture  of  the  antennas  and  X  is 
the  wavelength  of  operation.  Hence 
the  height  above  ground  is  no 
longer  a  matter  of  simple  arbitrary 
choice.  Secondly,  the  radiation  from 
the  source  antenna  may  be  made 
directive  in  the  vertical  plane  so 
that  there  is  relatively  little  radia- 
j  tion  at  the  angle  a. 

Testing  lAirge  Antennas 

Testing  of  large  antennas  at  low 
frequencies  will  be  found  to  require 
large  distances  D  and  consequently 
large  heights  above  ground.  The 
cover  page  illustrates  a  tower  struc¬ 
ture  designed  to  meet  the  require¬ 
ments  of  these  conditions.  The 
tower  structure  is  mounted  on  skids 
and  is  moved  about  to  suit  different 
distances  D  by  means  of  a  bull¬ 
dozer.  The  source  antenna  is 
mounted  on  a  sliding  frame,  which 
may  be  elevated  to  the  desired 
height  after  the  antenna  has  been 
constructed  and  attached  to  the 
frame  at  ground  level. 

The  condition  of  vertical  direc¬ 
tivity  is  demonstrated  also.  The 
source  antenna  consi.sts  of  two 
vertical  rows  of  folded  dipole  an- 
i  tennas,  four  in  each  row,  fed  in 
pha.se  and  so  spaced  as  to  give  the 


Undfwnt0fi*  Approved. 


Non-Reversing 

2  to  4  Pole  2-3/4'  w.  x  S-.'S/S'  h.  x  3-5/16' d. 

5  to  8  Pole  5-9/16'  w.  x  3  .5/8'  h.  x  3-5/16' d. 

Reversing 

2  to  4  Pole  5-9/16'  w.  X  3-5/8'  h.  x  3-5/16' d. 

Note:  10  and  15  ampere  contactors  have  same  mounting  and  over¬ 
all  dimensions. 

ACCESSIBILITY 

To  replace  contacts,  it  is  not  necessary  to  disassemble  the  complete 
contactor.  Just  remove  the  parts  comprising  the  stationary  and 
moval)le  contacts.  Contacts  can  be  replaced  without  disturbing 
wiring.  To  change  coil,  remove  magnet  frame  and  coil  assembly 
onlv.  (See  illustration  below.) 

FLEXIBILITY 

Using  a  screw  driver  only,  you  can  easily  change  any  pole  from 
normally  open  to  normally  closed.  No  special  parts  required.  10 
and  15  ampere  parts  are_ interchangeable, 

RELIABILITY 

I.al*oratory  tests  involving  millions  of  operations,  plus  field  serv¬ 
ice  of  thousands  of  R-B-M  contactors  on  door  operators,  radio 
transmitters,  packaging  and  weighing  machinery,  hoists,  machine 
tools  and  many  other  industrial  ai)pii- 
cations  offer  proof  of  dependable, 
trouble-free  performance.  RAnlP 

ADVANCED  DESIGN 

Melamine  Insulation.  Molded  coil 
housing.  Ilsco  solderless  connectors. 

5U/bO  cycle  magnet  coils.  Palladium 
silver  contacts.  Stainless  steel  self-con- 
taincfl  contact  springs. 

U  here  9|Miee  is  a  factor,  and  accessibility  a  f  ^ 

must— use  R-B-M  industrial  contactors.  Initial 

low  cost  plus  dei^ndable  ^rformance  will  JC 

save  you  money.  Write  for  Bulletin  600  and 
price  list  on  your  company  letterhead. 

Address  Dept.  FA 


PIVISIOM 
SSEX  WIRE  CORP. 


Logansport^  Indian^ 
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COST  OF 
PRODUCTION 


In  the  priec  of  the  El-Menco 
capacitor,  the  cost  of  materials  is  small  — 
few  materials  are  used.  It’s  the  know-how  off 
putting  these  minute  quantities  of  materials 
together  that  really  counts. 


Tiny  as  it  is,  the  El-Menco  CM-15  high-capacity 


fixed  mica  condenser  exceeds  the  strict  requirements  of 


the  Army  and  Navy.  It  is  tested  for  dielectric  strength  at 


double  its  working  voltage  before  leaving  the  factory 


CM-15  MINIATURE  CAPACITOR 
Actual  Size  9/32"  x  1/2"  x  3/16" 

For  Television,  Radio  and  other  Electronic 
Applications. 

2  mmf.  to  420  mmf.  cap.  at  500v  DCw. 

2  mmf.  to  525  mmf.  cap.  at  300v  DCw. 
Temp.  Co-efficient  ±  50  parts  per  million 
per  degree  C  for  most 
capacity  values. 

6-dot  color  coded. 


for  insulation  resistance  and  capacity  value.  You  can 


always  depend  on  this  mighty  midget  —  even  under  the 


most  critical  operating  conditions  and  climate  extremes. 


ALWAYS  SPECIFY 
EL-MENCO  CAPACITORS 


THE  ELEORO  MOTIVE  MEG.  CO.,  Inc. 

WUUMANTK  CONNKTKUT 


rOSEIGN  RSOlO  SND  ELECTRONIC  MRNIFICTIRERS  COMMRHICRTE  DIRECT  WITH  Oil  EIROIT  OEFT.  IT  WIlllMRNTIC.  CONN.  FOR  INFORMRTION. 

®  ELECTRONICS,  INC.  |03  Lafayette  St.,  New  yort,  N.  Y. — Sole  Aient  for.  Jobben  and  Diitributors  in  U.S.  and  Canada 


\ 
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NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNIMOsim 


DHUUNSIONft 

hioh,  iVn"  lONtt 
1^"  WIN 


These  are  the  dimensions 
for  the  6  pole  relay. 


mm  40  wiluwlti 


H  7  wmn%  QjC, 


CONTACIft 

I*  S  miiMfM.  >  aiiipMM  vp 
M  *  tJDX  S  ■■p»ri  cwilacit  (tow  voHa 
•fo)  op  lo  4  P.O.T.  Spodol  M  omporo 
power  cootocti  wonoolty  open. 


Will  meet  Army  and  Navy 
aircraft  specifications 
at  a  component  sasit. 


Can  he  furnished 
hermetically 
sealed  with 
solder  terminals. 

nu<MN  MOUNTINO- 
SMCIAL. 


lot  oo4  wiriof. 

COK  MWRt  Frooi  100  oiOlwaltt 
lo  4JS  wont  D.C 


COMMCTfl  SoNw  ot  'IK'*. 

■— UlOWIt  HlOH,  lVl»* 

lONOk  **/n“  WIN. 


These  are  the  dimensions 
for  the  4  pole  relof. 

Will  meet  Army  and  Navy 
akeraft  specificatismt 
as  a  component  stnit. 
CAN  Alto  H  nJKNISMB) 
HOtMETICAUY  SiAl» 

WITH  SOlOn  THUMNAU. 
niNMN-SKOAL 
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FINEllR^ 

made  finer 


hudson  wire  company 


Tell 


US  your  wire  protlems  and  requirements.  (Jur 
research,  engineering  and  production 
facilities  ore  at  your  disposol.  Let  us  quote! 


©Custom-made  fine  wire!  Just  specify  Um 
electrical  properties,  flexibility,  tensile 
strength,  laying  speed,  uniformity  and  other 
characteristica  you  must  have.  Our  Hudson  and 
Winsted  Divisions  will  meet  and  mainUin  yotir 
^snts  specifications. 

Uniformity  of  product  is  guaranteed  by  oar 
critical  supervision  which  guards  against  varf- 
ations  in  sise,  structure  and  electrical  valuer. 
Yes,  “Fine  Wire  Made  Finer!”  That  is  why 
Hudson-Winsted  fine  wires  are  the  first  choiee 
of  electrical,  radio,  television  and  electronic 
manufacturers  whose  products  are  noted  fat 
reliability  and  long  life. 


general  offices:  ossining,  n.  y.  winsted  division:  winsted,  cona 
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AMPHENOJa 


TUBES  AT  WORK 


(CMltillMd) 


desired  horizontal  and  vertical  radi* 
ation  patterns.  No  attempt  is  made 
to  suppress  the  backward  radiation 
from  this  antenna,  such  a  pro¬ 
cedure  being  required  only  when 
the  general  space  in  that  direction 
has  possible  reflecting  surfaces  or 
when  a  stronger  forward  field  is 
needed.  In  the  particular  setup 
shown,  the  antenna  separation  was 
92  feet  and  the  height  above  ground 
28  feet.  Measurements  were  being 
made  in  the  frequency  range  152  to 
162  me. 


Graphic  Recorderg  With 
Fixed  Styli 


By  R.  S.  Bark 

KltctroniCB  Engineer 
School  of  Medicine 
of 


LEADS  THE  FIELD 


Amphenol  radio  and  alactronic  compo- 
nanta  —  AM  and  RF  connactora.  pluga, 
aockats.  cablaa  —  raflact  tha  cooparativa 
aiiort  that  axiata  batwaan  Amphanol  an- 
ginaara  and  both  civilian  and  govain- 
mant  anginaaia  ...  an  aifort  that 
davalopa  many  naw  plus  iaaturaa  ovai 
and  above  apaciiicationa  and  keapa 
Amphanol  ahead  oi  tha  field! 


Many  faults  of  moving  element 
recorders  such  as  fragility,  insta¬ 
bility  and  irremediable  wear  could 
be  avoided  if  the  tracing  could  be 
made  without  moving  the  marking 
device.  If  a  stationary  stylus  were 
placed  along  the  y  axis  of  the  chart 
paper  and  the  marking  function 
were  moved  along  its  length  in 
accordance  with  the  value  being 
measured,  the  basic  problem  of 
avoiding  moving  styli  would  be 
solved. 

One  method  might  be  to  term¬ 
inate  the  bar  as  a  mismatched 
transmission  line  and  to  electron¬ 
ically  control  a  standing  wave,  elec¬ 
trical  or  mechanical,  along  the  bar 
so  as  to  mark  the  chart  paper,  thus 
indicating  the  quantity  being 
measured. 

A  simple  method  is  to  divide  the 
length  of  the  bar  into  discrete  seg¬ 
ments,  each  responding  to  a  par¬ 
ticular  value  of  the  quantity  being 
measured.  Recording  of  mechanical 
motion  may  be  accomplished  by  a 


Naw  to  Amphanol'i  UHF  taiiaa  ara  2 
cabla-to<oiinactor  fittingt  and  ona  right 
angla  adaptor  with  a  lowar  than  usual 
V.S.Wil.  A  naw  "HN"  angla  plug  it 
approximataly  40%  lightar  than  tha  us¬ 
ual  adaptor-plug  combination.  Fiva  naw 
connactora  iaatura  Taflon  iiuulation  for 
low  dialactric  loaa  and  oparation  up  to 
500*  F.  Also  naw  ara  4  praasuritad 
panal  racaptablaa  and  modiiiad  "N" 
pluga,  Jadu,  panal  jacks  and  bulkhaad, 
panal  jacks. 


BECAUSE  FREQUENCIES  ARE  HIGHER  AND  TUBES  ARE  SMALLER 


IF  you  manufacture  small  electronic  tubes,  DPi’s 
new  VMF-5  Exhaust  Unit  piaured  here  can  provide 
a  happy  ending  to  your  quest  for  lower,  more 
consistent  residual  gas  pressure. 

With  today's  push  toward  ever-higher  frequencies; 
you  can’t  afford  to  ignore  the  effect  of  residual  gas  on 
the  low  capacitance  demanded  in  tubes:  And  with  the 
small  size  of  today’s  tubes,  you  can’t  use  much  getter  to 
’’clean  up”  residual  gas,  because  the  metallic  film 
deposited  can  result  in  serious  inter-element  leakage. 

VMF-5  Exhaust  Units  quickly  take  pressure  down 
to  0.1  micron  Hg  before  the  getter  flash,  as  compared 
with  the  10-  to  100-micron  pressures  to  which  older 
equipment  limits  you.  They  come  equipped  with 
water-cooled  ports  that  fit  any  standard  tubulation 
or  can  be  fitted  with  ports  of  your  own  design. 

Two  a-c  solenoid  valves  (or  three  if  required 

by  the  design  of  your  rotary  exhaust  machine)  isolate 

the  diffusion  pump  during  roughing. 

The  VMF-5  is  just  one  of  a  series  of  high  vacuum 
pumps  designed  by  DPi  for  the  specific  conditions  of 
the  electronics  industry.  They  are  made  in  a  wide  range  = 
of  pumping  speeds. 

Before  you  go  ahead  with  the  design  and  production 
of  a  tube  exhaust  system,  call  on  DPi.  There’s  no 
obligation,  of  course,  and  chances  are  that  DPi  can 
help  build  better  reliability  into  your  product  at  less  cost. 
Write:  Vacuum  Equipment  Department,  Distillation 
Products  Industries,  727  Ridge  Road  West,  Rochester  3, 
N.  Y.  (Division  of  Eastman  Kodak  Company) 


high  vacuum  research 
and  engineering 


ilamln*  A  and  E  . . .  ditlilUd  manoglycarlda*  .  . .  mar*  than  3300  Eotlman  Organic  ChamienU  far  tclanca  and  Indatiry. 
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Omee  a  Imbormtory  emri9aUif0,,mmw  aerclng  meiemce 
in  smrprUimg  mags.^mUh  the  help  et 


1-iike  Hertzian  waves,  Roentfcen  rays,  mately  thirty  parts  per  million  is  ex- 
and  radioactivity  ,  .  ,  mafcnetostriction  reeded  only  by  a  few  special  alloys, 
was  once  just  a  physicist's  plaything. 

Early  experimenters  noted  with  in¬ 
terest  the  unusual  behavior  of  magnet¬ 
ized  ferromagnetic  materials  .  .  .  the 
‘'spontaneous”  dimensional  changes; 
and  inversely,  the  permeability  changes 
when  dimensions  were  forcibly  altered. 

But  as  magnetostriction  developed 
from  laboratory  demonstration  to  prac¬ 
tical  application,  it  was  discovered  that 
few  materials  offered  sufficiently  high 
magnetostrirtive  response.  When  the 
essentials  of  economy^  workability,  and 
availability  were  considered,  the  num¬ 
ber  of  suitable  materials  was  still  more 
limited. 


Nickel  offers,  in  addition,  excellent 
corrosion  resistance,  good  resistance 
to  the  destructive  effects  of  extreme 
temperatures,  plus  strength  and  hard¬ 
ness  equal  or  superior  to  that  of  low- 
carbon  steel.  For  special  applications, 
even  greater  hardness  ran  be  obtained 
in  Permanirkel*  through  heat  treat¬ 
ment,  with  only  a  small  loss  in 
merhano-magnetic  characteristics. 


Barleria  Killer,  A  9  Kc  iNagneloMricliva 
eieillalor  u»ed  far  alrriliialian  in  iba 
chemical  and  pharmaeaulical  indualrirt. 
The  maiinetACtrictive  material  ia  laminatad 
Nickel.  Made  b;  Ravtbeaa  Maoafacturiaf 
Ca.,  Waltham,  Maei. 


Nickel  is  in  short  supply  but  if  you 
are  interested  in  magnetostrirtive  os¬ 
cillators  .  .  .  either  for  manufacture  or 
application. ..Iixco's  Technical  Service 
Department  will  gladly  put  at  your  dis¬ 
posal  data  accumulated  from  both  re¬ 
search  and  practice. 


Both  research  and  practice  have  now  For  your  reference  files,  write  for: 
established  Nickel  as  a  satisfactory  so-  "Magnetostriction”,  and  “66  Practical 
lution  to  this  problem.  Nickel's  mag-  Ideas  for  Metal  Problems  in  Electrical 
netostrictive  contraction  of  approxi-  Products.” 


A  FEW  OF  MANY  APPLICATIONS  FOR  MAGNETOSTRICTIVE  EQUIPMENT 

•  "Sonar"  and  related  devices  for  detecting  submarines  and  ships. 

•  Raytheon's  "Fathometer",  for  determining  depth  of 
waters;  locating  schools  of  fish. 

•  Electrical  filters,  such  as  band  pass  filters  for  radio  receiving  sets. 

•  Homogenization  and  sterilization  of  milk. 

•  Acceleration  of  chemical  reactions  and  cavitation  effects. 

•  Strain  gages. 

•  Vibration  and  engine  detonation. 

•  Phonograph  pick-ups. 

•  Frequency  control  of  oscillators  operating  below  100  Kc. 

•  Dust  and  smoke  precipitation. 


Phonograph  Pick-Cp :  The  magnelottricUTa 
uaii  in  ihia  dovkc  la  a  20>mil  Nkkel  wira 
wbkh  la  atratched  kelwean  iba  polaa  of  a 
heraaahaa  magnat.  Variatiana  la  taraian 
cauaad  bf  dciaetiooa  af  the  needle  pradoea 
flux  eariatiana  in  two  pkk>up  catla  that  ara 
wound  around  the  alretchad  Nkkal  wire. 


Coming  to  the  f.R.E.  Show? 

Grand  Control  Palace,  N.  Y.,  March  19-22 
Visit  us  in  Booth  35 


AILOYS 


'R"*  Men,l  •  "K"*  Man,l  •  "KR"*  MemI  • 
Nicktl  *  lew  Carbon  Nickel  *  Durenickel' 
Inconel*  •  Inconel  "X"* 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Stmt.  New  York  5,  N.  Y. 
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'Bendix  Specialized  Dynamotors 
\  are  made  for  the  Job!  i 


Whenever  DC  power  is  required  at  other  than  the  supply 
voltage,  Bendix*  Specialized  Dynamotors  function  as  DC 
transformers.  They  can  be  wound  for  any  input  or  output 
voltage  between  5  and  1200  volts,  and  they  can  deliver 
power  up  to  500  watts.  Multiple  outputs  can  be  supplied  to 
correspond  with  several  secondaries  on  transformers,  and 
their  output  voltages  can  be  regulated  within  close  limits 
regardless  of  input  voltage  or  load  variations.  Bendix 
Specialized  Dynamotors  are  tailored  to  the  exaa  require¬ 
ments  of  each  application  by  the  design  of  the  windings  used 
in  standardized  frames.  This  reduces  the  cost,  size  and 
weight  to  an  absolute  minimum,  consistent  with  the  oper¬ 
ational  requirements.  Compliance  with  Government  speci¬ 
fications  is  assured  by  the  choice  and  treatment  of  materials 
and  the  basic  design.  A  complet*  dtscription  of  yomr  require¬ 
ments  win  enable  our  engineers  to  make  concrete  recommessda- 
tions . . .  All  orders  are  filled  promptly  and  at  moderate  cost. 


CLECTROSei«S<TlVC 

PAPER. 


SEGMENTED 

STYU« 


TIMED 

PASS  FILTH»S 


RECORD  OF  TWO  i 
S<9»ALS  I 

bm:kplate' 


FIG.  2 — Frequency-to-position  tyttem 


b«€auM  all  parts  ara 

MATCHED 

for  tharmal  characteristics 


Switch  the  temperature  back  and  forth  from  340  to 
— 55*’C,  OYer  and  over,  and  still  you  won’t  affea  the 
stability  of  Ward  Leonard  Vitrohm  Resistors. 

Reason  is:  Ward  Leonard,  making  all  components*, 
can  control  thermal  charaaeristics  so  as  to  survive  the 
greatest  temperature  variations. 

Write  for  Vitrohm  Resistor  Catalog,  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 

*  Vitreous  enamel  extating  and  ceramic  cores  formu¬ 
lated  and  made  by  Ward  Leonard  . . .  wire  drawn  to 
Ward  Leonard’s  specifications. 


segmented  bar  stylus  excited  from 
a  segmented  motion-pickup  com¬ 
mutator,  the  two  units  being  con¬ 
nected  by  a  cable  containing  a 
number  of  electric  wires  appro¬ 
priate  to  the  number  of  segments, 
as  shown  in  Fig.  1. 

Accuracy  is  independent  of  mark¬ 
ing  voltage  and  calibration  is  per¬ 
manent.  Accuracy  is  determined  by 
the  resolution  of  the  system,  which 
in  turn  is  set  by  the  number  of  seg¬ 
ments  involved  in  the  motion.  One 
hundred  segments  give  one  percent 
accuracy.  Frequency  response  is 
limited  only  by  the  inertia  of  the 
pickup  transducer  arm. 

If  each  bar  segment  is  a  tuned 
reed  or  actuated  through  a  tuned 
filter,  the  recorder  will  plot  fre¬ 
quency.  Note  that  it  can  plot  sev¬ 
eral  frequencies  simultaneously  so 
that  it  can  be  used  as  a  frequency- 
spectrum  anal.vzer,  see  Fig.  2. 
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I  TUBES  AT  WORK 


(continued) 


Resists  Violent 
Temperature  Changes 


WARD  LEONARD 

ELECTRIC  COMPANY 

R  diOSfA  Smte  tift 

RCSlSTOfiS  •  RHCOSfAIS  •  RELAYS  •  CONTROL  DEVICES 


External  conversion  of  amplitude 
to  frequency  will  make  the  preced¬ 
ing  system  respond  to  amplitude. 
Arrangement  of  the  segments  or 
filters  on  a  logarithmic  frequency 
scale  results  in  a  logarithmic  re¬ 
corder  of  high  stability  for  either 
frequency  or  amplitude. 

Amplitude,  such  as  voltage,  can 
be  translated  into  position  without 
going  through  the  frequency  step 
just  described.  A  galvanometer  may 
be  used,  either  directly  or  in  a  null- 
balance  system,  to  translate  electric 
current  into  position  by  means  of 
an  electromechanical  commutator. 

I  For  instance,  in  a  closed-cycle  servo 
(mechanical  inverse-feedback)  null- 
j  balance  potentiometer,  a  commuta- 
’  tor  on  the  potentiometer  shaft  can 
!  actuate  a  segmented  bar  stylus  to 
electrically  mark  chart  paper,  thus 
;  eliminating  the  pen  drive  and  also 
i  reducing  the  total  inertia, 
j  The  frequency-response  limita¬ 
tions  of  a  mechanical  commutator 
may  be  entirely  avoided  by  an  all- 


Over  50  standard  types  to  choose 
from.  Made  of  hard  glass,  pre¬ 
formed  with  microscopic  air  cush¬ 
ioning.  Absolutely  free  from  in¬ 
ternal  strain.  Tin  dipped  for  easy 
soldering.  Write  for  Bulletin  849 
for  complete  information. 


Over  100  standard  types  avail¬ 
able.  All  headers  vacuum  tight, 
with  cushioned  glass  preforms. 
Completely  strain  free,  tin  dipped, 
silicone  treated.  Many  optional 
features  including  CRT  closures. 
Full  information  can  be  obtained 
by  writing  for  Bulletin  850. 


Practically  any  type  of  sealed  ter¬ 
minal  or  multiple  header  can  be 
produced  to  exact  customer  re¬ 
quirements.  Whether  your  prob¬ 
lem  involves  a  new  design  or  the 
application  of  a  standard  item, 
E-I  engineers  offer  complete 
collaboration. 


Contains  81  standard  terminals, 
1 1  different  headers.  All  economy 
priced  items  —  picked  to  solve 
practically  any  problem.  Trans¬ 
parent  case  with  labeled  bins  for 
easy  selection.  Complete  kit  sells 
for  only  $10.00 — check  or  money 
order. 


MANUMCrUieiS  or  SUCIAIIZID  CltCrSONIC  IQUIfMtNT 

44  SUMMER  AVENUE,  NEWARK  4,  NEW  JERSEY 
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IN  CANADAt  SANGAMO  COMPANY  LIMITED,  LEASlOE,  ONTARIO 
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SANGAMO  ELECTRIC  COMPANY 

SPRINOFIIID,  ILLINOIS 


Whether  you  need  a  certain  characteristic  or  a 
combination  of  several  perfonnance  features, 
Sangamo  Transmitting  Mica  Capacitors  are  “heap 
good”  for  your  specific  capacitor  applications. 
You  can  safely  specify  them  for  use  in  all  types 
of  military,  ra^o  and  electronic  equipment — they 
are  built  to  meet  all  standards  set  by  joint  Army 
and  Navy  Specifications  JAN-C-5. 

Type  G  Capacitors  are  designed  for  use  in  medium 
and  high  power,  high  voltage  and  high  current 
circuits.  Tl>ey  are  ceramic  encased  and  are  fre¬ 


quently  connected  in  gangs  to  handle  heavy  loads. 


Type  F  Capacitors  are  used  in  similar  applications 
to  type  G’s  and  are  potted  in  bakelite  cases. 


Type  A  and  Type  H  Mica  Capacitors  are  molded 
in  a  thermo-setting  plastic  and  are  designed  for 
use  in  low  voltage,  low  power  and  low  current 
circuits. 


Sangamo  Transmitting  Micas  and  many  other 
types  of  Sangamo  Mica  Capacitors,  are  fully 
described  in  Catalog  No.  831.  Write  for  your  copy. 


Type  H  (CM  45-60)  Type  A  (CM  65-60) 


Built  to  JAN  Specifications 
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METAI:  on  PLASTIC? 


/•cfrosfof 

Shi^ldtd 


Inslrumtnf  Pontt 


Specfof  Commu^ofor 


that's 

the  easy,  proved  way 
to  combine  conductor  and 
non-conductor  IN  ONI  PIECE 

to  simplify  electronic  designs 
and  assemblies 

*  to  increase  metals' 
corrosion  resistance 

★  to  cut  production  costs 


Metal-Plated  Plastics  combine  the  qualities  of  metals  as  conductors  and  plastics 
as  insulators  to  serve  a  wide  variety  of  unique  purposes  unfulfillable  by  a 
sinjtle  material.  In  any  application  where  intricate  shapes  of  conductor  and 
insulator,  or  thin  layers  of  metal  are  needed,  Metal-Plated  Plastics  have  proved 
extremely  useful.  Typical  examples  are:  radar  piping,  printed  circuits,  special 
commutators,  slip  rinn,  shielded  housings,  loop  antennae,  airplane  antennae, 
Faraday  shields,  condensers,  instrument  panels,  wave  guides,  piezo-electric 
crystals,  contacts  for  electrical  leads. 

The  Metoplast  Process  electroplates  a  smooth  non-porous  metal  coating,  in 
any  thickness,  on  non-conductive  surfaces.  Any  metal  can  be  used  to  enhance 
the  vibration  and  temperature  resistance  and  dimensional  stabili^  of  the  plastic. 
Superior  corrosion  resistance  is  obtained  by  eliminating  the  bi-metallic  couple 
resulting  from  plating  one  metal  over  a  dissimilar  metal. 


Physical  Properties  of  Metal-Plated  Plastics  are  limited  only  by  the  base 
material,  the  metal  depnsited — and  the  imagination.  It  is  possible  to  produce 
a  copper  plate  having  a  tensile  strength  of  40,000  p.s.i.  and  an  elongation  of 
2)%.  Plating  can  be  varied  to  give  a  soft  or  hard  de^sit,  and  finish^  to  any 
type  surface  from  dull  matte  to  high  polish.  Absorption  of  oils,  solvents  and 
moisture  is  eliminated  by  the  continuous  metal  film  preventing  swelling  and 
distortion  of  parts.  Temperature  resistance  is  extended  40-50  degrees. 

Metaplast  also  deposits  metal  on  all  plastics  by  means  of  High-Vacuum.  This 
application  is  for  special  purposes  inasmuch  as  the  thickness  of  metal  is  micro¬ 
scopic  as  compared  to  electroplated  metal. 

Metaplast  Silver  Conductive  Paints — especially  compounded  for  all  printing, 
spraying  and  painting  processes — are  available  in  a  wide  variety  of  formulas. 
They  consist  of  a  lacquer,  varnish  or  other  coating  medium  containing  a  silver 
powder  in  various  percentages.  They  are  excellent  for  making  printed  circuits. 
There's  no  worry  about  corrosion  products  as  the  paint  films  dry;  all  corrosion 
products  of  silver  (sulfides,  chlorides,  etc.)  are  good  conductors.  These  paints 
are  sold  by  the  troy  ounce.  Write  today  for  Bulletin  51. 


If  Yaur  Problem  can  be  solved  by  any  special  application  of  the  Metaplast 
Process,  High-Vacuum  or  the  Metaplast  Silver  Conductive  Paints,  outline  it  to 
us.  We'll  gladly  tell  you  of  its  possibilities. 


Send  Us  Your  Blueprint  or  Plastic 

Sample— molded  or  machined — for 
our  quotation.  We  plate  to  your 
specifications — in  any  quantity.  Your 
inquiry  involves  no  cost  or  obliga¬ 
tion. 

.  PROCESS,  Inc. 

9-17  37th  Ave.,  Long  Islond  City  1,  N.  Y. 


TUBES  AT  WORK  (coalinmd) 


FIG.  3 — High-speed  beam  conunulolor 
scanning  system 


electronic  equivalent.  An  electron- 
beam  commutator  can  be  used,  see 
Fig.  3.  Here,  the  beam  of  the  tube 
is  deflected  by  the  signal  to  sweep 
across  a  series  of  plates  which  form 
the  commutator.  If  the  beam  cur¬ 
rent,  a  few  microamperes  or  a  mil- 
liampere  at  most,  is  insufficient  to 
mark  the  electrosensitive  chart 
paper,  an  ordinary  triode  operating 
as  an  on-off  switch  can  be  added 
for  each  stylus  segment.  A  recorder 
of  two  percent  accuracy  would  re¬ 
quire  50  segments  or  25  twin-triode 
tubes.  This  may  be  expensive,  but 
not  excessively  so.  Such  a  bank  of 
triodes  can  also  be  applied  to  a 
mechanical  pickup  commutator  to 
lessen  friction  due  to  contact  burn¬ 
ing,  see  Fig.  4. 

A  beam  commutator  tube  may  be 
avoided  by  a  step-threshold  system, 
using  only  the  triodes,  progres¬ 
sively  biased,  and  the  stylus  seg¬ 
ments,  see  Fig.  5.  For  any  given 
value  of  input  signal,  some  of  the 
switching  tubes  will  be  beyond  cut¬ 
off  and  some  will  be  at  full  con¬ 
duction,  except  one  particular  tube 
whose  bias  will  allow  it  to  amplify 
the  locally  generated  carrier  and 
hence  mark  at  the  appropriate 
stylus  segment.  If  the  electric 
paper  had  a  sharp  threshold  of 
marking,  any  one  of  several  sy.s- 
I  terns  could  be  applied  directly  to 
I  the  segments  without  the  use  of 
switching  tubes. 

Sweep  commutation  systems,  both 
'  mechanical  and  electronic,  can  be 
applied.  Unlike  closed-cycle  servo 
I  null  systems,  sweep  null  systems 
I  are  fast,  not  only  because  all  mov- 
I  ing  parts  run  at  a  constant  maxi- 


FIG.  4 — Um  oI  Iriodos  aa  twilcliaa 
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WHY  BRADLEY  RECTIFIERS 

CONSISTENTLY  EXCEL  IN 


SE8  SERIES -SELENIUM 
FOR  HIGH  VOLTAGE  USES 


CX14  SERIES -COPPER  OXIDE 
FOR  INSTRUMENTS 


SE11  SERIES-SELENIUM 
FOR  HIGH  CURRENT  USES 


PHOTOELECTRIC  CELLS 


■radUy  luxlron*  phaloalaclric  call* 
convert  tight  diroctly  into  oioctricol 
onorgy  without  oxtomol  powor  tourco. 
Wide  rongo  of  modolt,  tiiot  and  thopo* 
ovoiloblo. 

•r.  M.  Rtt  V.  S.  Pti.  OH. 


PERFORMANCE  AS  RATED  is  not  a  hoped  for  charac¬ 
teristic  with  Bradley  selenium  or  copper  oxide  recti¬ 
fiers.  It  can  be  counted  upon  and  planned  for. 

THROUGHOUT  MANUFACTURE  our  rectifiers  are  sub¬ 
jected  to  the  most  rigorous  quality  control  technique 
ever  developed  for  rectifiers  —  the  Bradley  Vacutim 
Process. 

IN  BRADLEY  SELENIUM  REQIFIERS,  our  unique  and 
exclusive  vacuum  method  eliminates  impurities  in  the 
raw  selenium,  prevents  contamination  during  manu¬ 
facture  and  assures  a  secure,  even  bonding  of  selenium 
to  the  plates. 

IN  BRADLEY  COPPER  OXIDE  RECTIFIERS,  the  24K 

gold  counter  electrodes  and  contact  surfaces  are  placed 
on  the  copper  oxide  plates  under  high  vacuum. 

PERFORMANCE  AS  RATED  is  thus  an  inherent  char¬ 
acteristic  of  Bradley  rectifiers  —  a  constant  that  assures 
stability  of  power  conversion  in  your  product  under 
all  conditions. 

BRADLEY  RECTIFIERS.. .  FOR  PERFORMAHCE  AS  RATED 


BRADLEY  LABORATORIES,  INC. 

82  MEADOW  STREET,  NEW  HAVEN  10,  CONNECTICUT 
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COPPER  AND  BRASS 
now  scheduled 
for  improved  delivery 
ON  DEFENSE  ORDERS 


If  you  need  brass  or  copper  to  fill  a  defense  order  (DO),  get  in  touch 
with  your  nearest  Chase  warehouse.  And  ask  about  our  deliveries.  Mill 
shipments  are  favorable.  Warehouse  shipments  are  prompt,  and  in 
many  cases  we  can  make  immediate  delivery  of  small  “EKD”  orders  right 
from  stock.  With  our  own  mills  and  with  23  Chase  warehouses  in  large 
industrial  cities  from  coast-to-coast  there  is  no  one  in  a  position  to  give 
you  better  service  on  your  brass  and  copper  requirements. 

ROTATING  BANDS.  We  are  also  in  an  excellent  position  to  supply  copper 
and  gilding  metal  rotating  bands  of  all  sizes,  clean  and  properly  annealed 
for  trouble-free  banding.  Your  inquiries  are  invited. 


Chased 

WATERBURY  20  CONNECTICUT  ^  SUBS 


BRASS  &  COPPER 


SUBSIDIARY  OF  KENNECOTT  COPPER  CORPORATION 


Q  THIS  IS  THE  CHASE  NETWORK  handiest  way  to  buy  brass 

ALBANTt  ATLANTA  BAlTlMOIIE  BOSTON  CHICAGO  CINCINNATI  CLEVELAND  DALLAS  DENVEIP  OETBOIT  NOUSTONt  INDIANAPOLIS  KANSAS  CITT  MO  LOS  ANGELES  MILWAUKEE 
M>NNEAP0LIS  NEWABK  new  ORLEANS  NEW  YORK  PNILADELPHIA  PITTSBURGH  PROVIDENCE  ROCHESTER*  ST  LOUIS  SAN  FRANCISCO  SEATTLE  WATERBURY 
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FOR  EXTRA  FAST  /  STOPS 


STARTS 


REVERSES 


are  designed  especially  to  provide  the  rapid  starts,  stops  anj 
reverses  required  by  modern,  high-speed  process  control  equips 
ment.  Extremely  low  rotor  inertia,  plus  high  accelerating  and 
decelerating  torques,  provide  extremely  quick  response.  Tests 
show  that,  with  the  dynamic  braking  connection,  the  unloaded 
rotor  will  always  stop  within  three-quarters  of  one  revolution!  On 
geared  motors,  of  course,  this  means  that  the  output  shaft  stops 
in  a  very  small  fraction  of  a  revolution. 


fim’m  R-24 

process  confrof  motor 


These  motors  are  2 -phase,  squirrel -cage,  nonsynchronous  in¬ 
duction  type.  For  operation  on  a  single -phase  circuit,  a  capacitor 
is  used  in  series  with  one  phase.  Special  high  impedance  wind¬ 
ings  are  available,  suitable  for  matching  standard  power  tubes. 

Available  speeds,  1300  RPM  (1800  synchronous  speed)  to  ^ 
RPM  (geared),  with  torque  ratings  from  0.5  to  75  oz.  in.  Can 
be  provided  for  odd  voltages  and  frequencies,  with  ball  or  sleeve 
bearings.  These  motors  are  ideal  for  Servo-Mechanisms. 

INVESTIGATE  NOW . . .  Holtzer-Cabot  wel- 
^  m.  comes  inquiries  involving  special  motors 


Manufacturers  of  fine  electrical  apparalus  since  1875 
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TUBES  AT  WORK 


CAilRlCn 

K:NeRATon 


FIG.  S  ProqrMiiTaly  biaied  iwitchinq 
system 


mum  speed  with  no  time  lost  for 
stopping  and  starting  about  the 
point  of  marking,  but  also  because 
no  speed  need  be  sacrificed  to  cure 
hunting  instability,  see  Fig.  6. 

In  this  example,  a  motor  repeat¬ 
edly  sweeps  a  potentiometer  and 
also  a  commutator  on  the  same 
shaft.  At  the  instant  when  the  po- 
tentiometered  voltage  equals  the 
unknown,  a  null-operated  switch, 
electronic  if  fast  re.sponse  is  de¬ 
sired,  connects  the  marking  current 
to  the  stylus  commutator  segment 
being  swept  at  that  instant,  thus 
marking  at  the  correct  point  on  the 
chart  paper.  An  all-electronic 
equivalent  is  made  possible  by 
using  a  beam  commutator  or  a 
series  of  biased  triodes  as  commu¬ 
tator  segments  and  a  saw-tooth 
sweep  instead  of  a  motor-driven 
sweep,  see  Fig.  7.  The  sweep  rate 
must  be  high  enough  to  take  at 
least  several  samples  of  each  signal 
impulse. 

The  accuracy  or  resolution  of  the 
fixed  segmented  stylus  system  is 
ultimately  determined  by  the  com¬ 
mutation  accuracy,  the  number  of 
segments  and  by  the  mechanical 
precision  of  the  apparatus.  The  lat¬ 
ter  is  the  precision  of  nonmoving 
parts,  analogous  to  the  markings 
on  a  ruler.  Hence,  this  system 
avoids  many  of  the  dynamic  in¬ 
accuracies  of  moving  styli  and, 
rather,  depends  upon  our  more  basic 
standard  of  accuracy,  the  static  unit 
of  length. 

With  a  .segmented  bar  stylus  the 
number  of  segments  may  be  great 


NOISE  ANALYSIS  •  PROCESS  CONTROL 


VIBRATION  TESTS  •  TELEMETERING 

Osed  by  more  engineers 
than  all  other  pnrfesskmal 
tape  recorders  combined 


Mo9n*<erd,  Inc.,  0«pf.  BA-3 

360  N.  Michigon  Ave.,  Chicago  1.  III. 

Send  me  further  infermotion  on  Mognecerd 
tope  recordings  for  industriol  "Sound  Reteorch. 


Company. 


FIG.  6 — MotorslriTan  iwMpinq  com¬ 
mutator  and  potentiomator 
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.  .  z«ka  picture  tube.  the^wer-tube 

6  an  expert  t®  ^  .  Po,  many  reasons:  oiJy  ^ 

^nd  ^“^'tieS^sitive  will  out-perfutnv 

1..^^  t5l»»s  a  hyperso»  ..,_.Kard.  aas-lree 


Need  Thin  Gage  Bimetal? 


Gcncnil  Plate  makes 

rUHRMOS  l  /Vl 
Min  AL 


Have  you  a  thermostat'  meul  problem 
requiring  exceptional  thin  gage  metal? 
General  Plate  can  provide  the  solution 
with  Trufitx  bimetal  in  thicknesses  down 
to  .0005"  or  ^  the  thickness  of  a  hu¬ 
man  hair.  And  even  in  this  unusual  thin¬ 
ness,  every  succeeding  order  comes  to 
you  an  exaa  duplicate  of  the  original . . . 
uniform  in  tolerances,  temperature  re¬ 
action  and  performance. 

General  Plate  thin  gage  Truflex  Ther¬ 
mostat  metal  applications  include  in¬ 
struments,  thermometers  and  elearonic 
equipment  ...  as  quick-aaing  thermo¬ 
stats  where  space  and  mass  is  at  a  pre¬ 


mium  ...  as  thermal  compensating  coils 
or  springs  in  thinner  than  “hairspring” 
dimensions. 

General  Plate  manufactures  Truflex 
Thermostat  metal  in  a  complete  line  of 
combinations  to  meet  practically  all  re¬ 
quirements.  It  is  available  in  strip,  coils, 
sheets,  ranging  in  widths  from  .020" 
to  8". . .  or  in  fabricated  parts  ready  for 
installation  into  your  products.  Write  for 
information  and  engineering  assistance. 

GENERAL  PLATE 

Division  of  Metals  and  Controls  Corporation 
30  FOREST  ST..  ATTLEBORO.  MASS. 


OTHit  OENEtAL  MATi 
PtODUCTS  INCLUDE 

Precious  to  baee  mcul 
lamioations 
Base  metal  lamioatioos 
Alcuplate  (copper  or  ala* 
oiiaam) 

Stiver  solders 
Lamioat^  coatacts,  but* 
tons,  rivets 
Platioam*tabricatioo* 
re&oery 

Ase-bardeniog  Mangaoese 
Alloy  720 


50  Churrh  St..  New  York,  N.  Y.  •  4326  N.  Elscoo  Avc.,  Chicago.  lU.  •  757  W.  Third  St..  Mansheld,  Ohio  •  Detroit,  Mich.  •  Los  Aogeloa. 
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you  CAN  BE  SURE..  IF  IT^ 


ouse 


No  Program 
Interruptions 

How  KDKA  MAKES  SURE 
with  Selenium  Rectifiers 


You,  too,  can  have  a  power  rectifier  that  is 
good  for  the  lije  of  your  transmitter.  Gone 
forever  will  be  those  costly  program  inter¬ 
ruptions  caused  by  the  sudden  necessity  of 
replacing  power  tubes. 

Since  Selenium  stacks  were  installed  at 
KDKA,  power  rectifiers  are  no  longer 
critical  components.  In  addition  to  many 
years  of  service,  these  Selenium  rectifiers 
provide  other  benefits.  No  warm-up  period 
or  filament  power  required  .  .  .  ability  to 
withstand  relatively  high  inverse  surges  . . . 
takes  temporary  or  prolonged  overloads 
without  damage. 

Why  not  be  assured  of  stable  operation  of 
your  power  rectifier  ...  of  program  con¬ 
tinuity  at  full  signal  strength.  Your  nearby 
Westinghouse  representative  will  tell  you 
how  to  get  the  job-proved  Rectox.  Ask 
him  for  a  copy  of  DB-19-025  or  write 
Westinghouse  Electric  Corporation,  Post 
Office  Box  868,  Pittsburgh  30,  Pa.  Mi)6s 


TUICS  AT  WOtK 


(conHimed^ 


IMPROVEMENTS  IN  THE 


BALLANTINE  BATTERY  OPERATED 
ELECTRONIC  VOLTMETER 


Achieving  a  tenfold  increase  in  sensitivity,  higher  input 
impedance,  improved  low  frequency  response  and  sub¬ 
stantial  reduction  in  size  and  weight. 


VOLTAGE  RANGE: 
too  misravsH*  te  100 

velti  In  e  Oacee* 
ranees. 

INPUT  IMPEDANCE: 

3  Htaeahms  shantae 
hy  ■  mmfe  an  hleh 
ranoat  ane  1 S  mmfe  on 
law  ronfas. 

FREQUENCY  RANGE: 
3  cyslas  ta  130,000 
cydas. 

ACCURACY: 

3%,  ancayt  5%  below 
•  syslas  and  above 
100,000  syslas. 


•  Available  multipliers  in¬ 
crease  the  veltaea  range  te 
1,000  or  10,000  volts. 


•  Available  precision  shunt 
resistors  permit  the  meas¬ 
urement  of  AC  currents  from 
1  ampere  down  to  one- 
tenth  of  a  microampere. 


•  Features  the  well-known 
■allantine  logarithmic  volt¬ 
age  and  uniform  DB  scales. 


•  Battery  life  over  100  hours. 

9  Can  also  be  used  as  a  flat  pre-ompliflar 
with  a  maximum  gain  of  60  DB.  Be¬ 
cause  of  the  complete  absence  of  AC 
hum,  the  ompliflar  section  will  bo  found 
extremely  useful  for  improving  the  sen¬ 
sitivity  of  oscilloscopes. 


MODEL  302  B 
Siss!  6Ji"  «  7W''  X  12H''. 
W«ightt  14  lbs. 

PricG  complGlG  with  cov«r  ond 
batt«riGS:  $225. 


Por  further  information  on  this  Voltmotor  and  tho  Ballantino  Modol  300  Volt- 
motor,  Wido-Band  Voltmotors,  Poak  to  Poak  Voltmotors  and  accot$onot  such  at 
Ootodo  Ampiiflort,  Myltiptiort,  artd  Procition  Shunt  Potittort,  writo  for  cototog. 


FIG.  7 — Bpom-coaunutotloa  potontioiiMUr 


enough  to  give  a  highly  accurate 
tracing,  yet  this  tracing  may  appear 
broken  into  discrete  dots  such  as 
those  shown  in  the  figures.  The 
remedy  is  closer  spacing  or  angled 
overlapping  of  the  stylus  segments, 
thus  producing  a  continuous-line 
recording. 

Several  signals  may  be  simulta¬ 
neously  recorded  by  one  segmented 
stylus.  If,  for  example,  three  mo¬ 
tion-sensitive  commutators  are  used 
with  one  stylus,  the  traces  may  be 
identified  by  having  faint  marking 
from  signal  No.  1,  heavy  marking 
from  No.  2  and  regularly  inter¬ 
rupted  marking  from  No.  3. 

The  ultimate  high — frequency 
response  of  this  system,  aside  from 
any  commutation  or  sweep  attach¬ 
ments,  depends  upon  the  time  and 
intensity  required  to  mark  the 
'  paper.  That  is,  transient  pulses  will 
be  reproduced  at  full  amplitude 
until  their  time  duration  is  too 
short  to  cause  marking  of  the  chart 
paper.  Pulse-stretching  of  very 
!  short  transients  and  intensity- 
{  modulation  of  the  stylus  marking 
!  current  should  make  possible  a  fre¬ 
quency  range  of  several  thousand 
cycles  per  second. 

Conventional  chart  paper  drives 
may  be  used  for  recording  low- 
frequency  phenomena.  However, 
for  high-frequency  phenomena,  the 
paper  speed  must  be  greater.  To 
have  a  millisecond  pulse  occupy  an 
inch  of  chart  paper  requires  a  paper 
I  drive  of  83  fps,  which  may  involve 
I  the  waste  of  a  large  amount  of  chart 
I  paper  in  getting  up  to  the  speed 
required  for  recording.  It  is  sug¬ 
gested  that  a  short  length  of  paper 
'  be  wrapped  around  the  periphery 
of  a  continuously  revolving  motor- 
driven  drum.  A  pair  of  fast 
I  switches,  electronic  if  necessary, 

I  can  limit  the  oscillogram  to  just  the 
one  revolution,  and  can  also  be  used 
I  to  initiate  the  phenomena  being 
measured,  such  as  a  nerve  action- 
potential.  Long,  fast  records  can 
1  be  driven  by  having  a  strip  of 
I  straight,  nonrolled  chart  paper  sud- 
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The  importance  of  a  completely  moisture- 
proof  electrical  connector  can  scarcely  be 
exaggerated.  But  in  addition  to  this  impor¬ 
tant  characteristic,  there  are  a  host  of  other 
exclusive  features  that  make  Bendix  Scinflex 
connectors  outstanding  for  dependable  per¬ 
formance.  For  example,  the  use  of  Scinflex 
dielectric  material,  an  exclusive  Bendix 
development  of  outstanding  stability,  in¬ 
creases  resistance  to  flash  over  and  creepage. 
In  temperature  extremes,  from  — 67 °F.  to 
-|-275°F.  performance  is  remarkable.  Dielec¬ 
tric  strength  is  never  less  than  300  volts  per 
mil.  If  you  want  more  for  your  money  in 
electrical  connectors,  be  sure  to  specify  Bendix 
Scinflex.  Our  sales  department  will  be  glad 
to  furnish  complete  information  on  request. 


•  Pressure  Tight 

•  Radio  Quiet 

•  Single-piece  Inserts 

•  Vibration-proof 

•  Light  Weight 

•  High  Insulation 
Resistance 

•  Easy  Assembly 
and  Disassembly 

•  Fewer  Parts  than 
any  other  Connector 

•  No  additional 
solder  required 


CONTACTS 

High  cucrani  cogoclty . . .  law 


■  ■  ■■■  ■  ^ 

5^/7 

t 


TK«  mod*!  HU* 
15V  it  o  fll«* 
d(um 


French  Chamber  of  Commerce 
of  the  United  States 

630  Fifth  Ave.»Netv  York  20,  N.  Y. 


pans 


International 


trade 


FOUNDED  1904 


MODEL  D6  POWER  SUPPLY 

Dual  Oufpul . . ,  Haavy  Duty 

/  Raauast  ■vllatlM  N«.  $3  far  DalalM  Syaclflcatlaa* 


[April  28 


to  May  14 


Parc  de  la  Foire  de  Paris 

Porte  de  Versailles 
Paris 

Special  Sections: 
EIXCTRONIC  MA^UFACTURI^G, 
GOMMl'NICATlONS 

and 

INDUSTRIAL  ELECTRONICS 

INFORMATION 


over  10,000 
exhibitors 
I  from  France 
•  and  abroad 


CONTINUOUSLY  VARIABLE 
DUAL  -HEAVY  DUTY 
REGULATED  DC  SUPPLIES 


FEATURES 

^  DUAL  regulated  out¬ 
puts,  continuously 
variable,  O  to  600 
volts. 

^  Maximum  current 
200  milliamperes 
each,  or  400  com¬ 
bined. 

/  Regulation  better 
than 

y  6.3  volts  AC  at  10 
amperes  center- 
tapped. 

/  Ripple  voltage  less 
than  1 0  millivolts. 

/  Stabilized  bias  sup¬ 
ply. 


ELECTRONICS 

f  MfC.Cl 

206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


NIW  DttVI  FOR  PRODUCTION  IFFICIINCY 
MEANS  NIW  DEMAND  FOR  INTER-COM  SYSTEMS  I 


Our  •xponding  ontl-oggrtuion 
•FFort  colls  for  quick  convorslon 
of  mofty  plontt  to  wor  produc¬ 
tion.  Now  lovols  of  omcioncy 
must  bo  ottoinod. 

For  full  officioAcya  o  modorn 
intor-com  ond  poging  systom  Is 
o  must. 

Tho  domond  for  good  sound 
oquipmont  will  bo  hoovy.  Will 
you  bo  roody?  NOW  Is  tM  timo 
for  you  to  ostoblish  yoursolf  os 
o  dopondoblo  sourco  of  industriol 
oloctronk  oquipmont. 

ATLAS  con  holp  you  build  o 
prolitoblo  sound  oquipntont  busi- 
noss.  Wo  oro  roody  to  supply 
you  with  oquipmont  to  moot 
ovory  concolvobfo  intor-com  ond 
poging  roquiromont. 


tpookor  suit-  1 

oblo  for  oil  ' 

poging  nnd  tolk-bock  opptkotiofM. 
All  ATLAS  poging  sp^horo  ofo 
dosignod  to  offor  o  moaimum 
Mstsitivity  in  tolk-bock  systoms. 

Tho  woothor  proof  uniyorsol  lino 
■notching  trontfocmors  oro  oosily 
ottochoo  to  ony  modol.  Dosignod 
for  constont  impodonco,  constcMit 
yoltogo  systoms  and  30  ohm  linos. 
Tho  modol  HU  •24V  is  on  ovorsliod 
spookor  hoving  tho  obvious  od- 
vontogo  of  e  longor  oir  column 
longth.  Suitoblo  for  musk  os  woli 
os  spooch  in  industriol  oppikotions. 


|i%A 


ors  oro  ovoilobio  in 
two  sisos.  Thoso 
duol  two*woy 
spookors  preduco 
two  spookor  rosuits 
from  o  singto  loco- 
tion  for  long  cor¬ 
ridors,  hotiwoys, 
otc. 


All  ATLAS  tpeoken  ort  yri<s4  Rifhll  COMFAtSI 
1st  tsaisaiksf,  »t  awks  as  csatprsaiiss  with  qsolity. 


Oiiis  Sound  Corp. 

Q1  14S0  3*th  Straat.  Iraaklya  13,  R  V 
i.  Cuad.1  AUm  iUdi.  Cwp.,  Lid..  Two.!.,  O.I. 
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LITTON  GLASSWORKING  LATHES 
SPEED  PRECISION  ASSEMBLY  OF 
TV  KINESCOPE,  VACUUM  TUBES 


Modern  vacuum  tubes  have  extremely 
close  alignment  tolerances.  Often,  sub- 
assemblies  must  be  separately  aligned  be¬ 
fore  junction.  During  sealing,  both  assem¬ 
blies  must  be  rotated  in  perfect  phase  to 
maintain  this  alignment 

Versatile,  adaptable  Litton  Glasswork¬ 
ing  Lathes  meet  these  requirements.  They 
are  built  on  a  normalized  cast  iron  bed, 
with  precision  ground  ways  and  axial  align¬ 
ments  of  highest  accuracy  and  positive 
phase.  The  lathes  will  chuck  and  hold  units 
such  as  copper  anodes  to  runouts  of  .001". 


CloM'tfp  of  spiixJU  hood.  Litton  Modol  K  totho.  showing 
oxcoptionolly  largo  diomotoroponing  of  univorsol  chvck 


LITTON  INDUSTRIES 

SAN  CARIOS,  CALIFORNIA,  U.S.A. 


LITTON  SPOTWELDERS 
OFFER  HIGH  POWER, 
EXTREME  FLEXIBILITY 
FOR  PRECISION  JOBS 

Litton  Model  A  Precision  Spot- 
welder  offers  broad  applicability 
of  use  in  the  manufacture  of  vac¬ 
uum  tubes.  It  makes  possible  the 
quick  altering  of  production  set¬ 
ups.  Rated  2  kva  continuous  duty, 
it  efficiently  handles  average  sized 


Air  passages  are  arranged  to  avoid  con¬ 
tamination,  yet  permit  use  of  neutral  gasses 
when  sealing  glass  to  metal.  Burners  pro¬ 
vide  the  narrowest  possible  heating  area 
commensurate  with  ample  total  heat  Con¬ 
tinuously  variable  spindle  speed,  which 
makes  possible  much  glassworking  with¬ 
out  blowing,  is  optional  on  all  models.  Foot 
pedals  control  the  air  or  neutral  gas  sup¬ 
ply,  and  the  oxygen  and  gas  volume.  Con¬ 
venient  hand  controls  govern  carburetion 
and  air  intake  to  the  spindles. 

Leading  TV  tube  makers  use  Litton 
Glassworking  Lathes  to  speed  production 
of  kinescope  tubes  10"  to  27"  in  diameter. 
Manufacturers  find  that  the  speed  and 
handling  ease  of  Litton  lathes  enable 
glassworkers  to  seal  tube  funnels  to  domes 
in  minimum  time— with  complete  control 
of  glass  distribution.  Since  most  manufac¬ 
turers  align  sub-assemblies  on  the  lathe, 
the  accurate  phasing  of  Litton  spindle 
heads  is  also  an  important  factor. 

Reliable  Litton  Glassworking  Lathes 
are  adaptable  to  the  widest  possible  vari¬ 
ety  of  glassworking  jobs.  Five  models  offer 
a  choice  of  radial  clearance  ranging  from 
4"  to  ITt/z",  and  axial  working  lengths 
from  20a/4"  to  75  Vz". 


or  very  precise  jobs.  Accurate  align¬ 
ment  and  absence  of  side  play 
permit  butt  welding  or  parallel 
welding  of  small  wires  without 
rolling.  Foot  pedals  and  switches 
control  top  mandrel  and  power  sup¬ 
ply.  Model  A  spotwelder  has  6*/2" 
throat  depth  and  extension  jaws 
can  be  added. 

SPOTWELDER  TIMER 

A  new  timer  for  the  Litton  Model 
A  Spotwelder  has  been  developed 
by  Litton  Industries  and  will  be 
available  for  delivery  soon.  The 
timer  employs  two  simple  controls. 
One  adjusts  weld  time  in  steps  of 
I.  2,  3,  5,  7,  10,  IS,  25  and  60  cps. 
The  other  adjusts  heat  control  in  6 
steps.  Proper  adjustment  of  these 
controls  makes  possible  precision 
welds  up  to  the  2  kva  rating  of  the 
welder. 


DISISNIRS  AHB  MANUFACTURfRS 

Clattworkina  lath*,  and  Accnwrl*,. 
Varticol$aol>ngMacKin«s.  turner  Eqvip* 
meat.  Precision  Spetwelders,  Oil  Voper 
Vacuum  Pumps,  Glass  tolling  Ovens, 
Vocuum  Tubes  ond  Tube  Components, 
Mognetrons,  High  Vocuum  Molube  Oil, 
Mkrewove  Equipment. 
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CHICAGO  TRANSFORMER 


DIVISION  Of  tsstx  WIKI  COKPOKATION 


(cofltiniied) 


TUBES  AT  WORK 


denly  snatched  between  a  pair  of 
oppositely  turning  drive  rollers 
whose  speed  is  reinforced  by  fly¬ 
wheels  or  by  a  heavy  drive  motor. 


ISee<l  for  Improvement  in 
Selenium  Rectifiers 
By  J.  T.  Cataldo 

Project  Kii/yiiiepr 
Vorptt  Knftincering  LnboraioricB 
Fort  Monmonthf  Nctjo  Jersey 

Selenium  rectifiers  are  flnding 
more  and  more  widespread  use  in 
the  electronics  industry  today.  Al¬ 
though  the  unidirectional  conduc¬ 
tivity  of  selenium  was  investigated 
as  early  as  1878  by  R.  Sabine,  it 
was  not  until  1938  that  selenium 
rectifiers,  as  such,  appeared  com¬ 
mercially  in  this  country. 

Today,  because  of  the  ever  in¬ 
creasing  requirements  of  light 
weight,  compactness  and  economy 
and  because  of  shortages  in  many 
types  of  tubes,  selenium  rectifiers 
have  found  application  in  almost 
every  branch  of  electronics.  Their 
most  popular  application  has  been 
as;  a  rectifier  to  convert  a-c  power 
to  d-c  power  for  tube  circuits. 

Limitations 

As  is  usually  the  case  with  new 
components,  certain  limitations  to 
their  use  exist.  For  commercial 
application,  the  inherent  limitations 
of  selenium  rectifiers  do  not  present 
a  difficult  problem.  However,  be¬ 
cause  of  rigid  military  equipment 
requirements,  certain  improvements 
have  to  be  made  in  this  field.  The 
present  major  requirements  for 


CHOICE  OF  EN6INEERS- 
CHICAGO’S  Sealed-in-Steel 
New  Equipment  Line 


Htre'ft  Iho  octuol  proof  thot  demontfrotot 
why  CHICAGO  units  oro  idool  for  opplicotion 
in  now  oquipmont,  why  thoy  moot  tho  ox> 
prott  roquiromonts  of  todoy*s  most-usod 
tubos  ond  circuits.  More  oro  tho  '*intido** 
facts  of  CHICAGO  "Seolod-in-Stoor'  dosign: 

1«  Drawn  steel  cases  for  *'steel  wall** 
protection  against  moisture,  for  unsur« 
passed  strength  and  rigidity,  for  conven* 
lent  mounting,  and  for  compact,  stream¬ 
lined  appearance. 

2*  Uniformly-wound  precise  coil  struc¬ 
tures,  for  cool  operation  and  superior 
electrostatic  shielding  in  power  units, 
and  minimum  leakage  with  optimum 
coupling  in  audio  units. 

3*  Core  of  high-grade,  non-aging  silicon 
steel  brought  to  ni^h  efficiency  by  scien¬ 
tific  heat-treating  m  Chicago’s  own  an¬ 
nealing  ovens. 

4*  Core  and  coil  vacuum-impregnated 
with  varnish;  alternating  vacuum  and 
pressure,  combined  with  heat,  removes 
all  moisture.  Final  high-temperature  bak¬ 
ing  achieves  a  perfectly  impregnated  coil 
and  core  locked  against  vinration. 


5*  Special,  moisture-resistant  compound 
fills  all  internal  free  space.  Compound 
prevents  corrosion  ana  helps  maintain 
cool  operation.  Heat  conduction  is  faster 
than  in  conventional  mountings  where 
coil  and  core  are  surrounded  by  air. 

4«  Units  are  checked  by  quality  controls 
throughout  manufacture;  inspected  for 
materials  and  workmanship;  tested  elec¬ 
trically  at  various  stages;  rigid  conclud¬ 
ing  tests  insure  efficient  performance  and 
long,  dependable  operating  life. 


Available  in  4  Constructions  to  Meet  Most  Requirements 


Stool  boto 
cevor  teldorod  into 
COSO.  PhoAolic  tor* 
minol  boord  with 
solid  stool  pin  tor* 


M-TyM.  Stool  boso 


C-Typo.  V/ith  10* 
color-eedod 
strippod  ond  tinnod 
loods  brought  out 
through  ftbro  boord 
boso  cover.  Flongo* 
mounted  unit. 


f-Typo.  Stool  boso 
cover  fitted  with 
phenolic  torminol 
boord.  Convenient 
numbered  solder  lug 
torminols.  Flongo* 
mounted  unit. 


JAN-T-27 

SFECS 


soldorod  into  cose. 
Torminols  hormoti* 
colly  toolod.Coromk 
bushings.  Stud* 
moufUod  unit. 


mounted  unit. 


StHD  fOR  "NEW  [QUIPmtHT  mNSfOKMlK"  CATAIOG 


You’ll  wont  the  full  detoili  on  CHICAGO’S  New  fquipmeni  line,  list, 
$eoled-in-Steel  unit,  for  oil  purposes:  Power,  Bios,  Filoment.  Filter, 
Plote,  Reactor,  Audio  (in  3  frequency  ranges),  JAN-T-27,  Modula¬ 
tion,  etc.  Write  for  your  Free  catalog  todoy— or  get  o  copy  from 
your  distributor. 


COUNTER 

ELECTRODE 


Crou  MCtion  oi  ■•lenium  roctlilor  plot*. 
The  center  area  around  the  auembly 
hole  Is  coated  with  on  insulating 
yamish  or  a  thin  Insulatlnq  washer 
prior  to  application  oi  the  selenium 


3501  ADDISON  STKtIT  e  CHICAGO  10,  ILLINOIS 
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(T^ 


Nerlh«ni  dMndben 

PROVE  YOUR  PRODIICT 


Assure  maximum  value  from  eochliSj^iwth  <isRar  ievested  and 
from  every  hour  of  human  effort  MfNiidM  is  yeurdmmlopiaenl 
or  manufacturing  program  by  refyfng  on  Morthem  Zoleslu  tert 
chambers  for  complete,  accurate  teii  doto— the  soundest  foun¬ 
dation  on  which  to  base  your  optraHee* 


Northem-Zaleski  atmospheric  OM  ghow^ers  (wHh  fuHy  auto¬ 
matic  cycling  and  recor^ng  sydiKtn^  11  desIjiecD  are  your  assur¬ 
ance  of  complete  dependahMty  aed  highest  precision  in 
meeting  all  test  requirements.  Teeggtralure  ronges  of  —1 50*F. 
to  -|-200*F.,  humidity  ranges  of  10%  It  99%,  and  smiuiatcd 
altitude  ranges  of  0  to  100,000  feet  ore'  avdidble  In  stondord 
chambers  of  from  3  to  800  cubic  Idct.  Held  construction  to 
25,000  cubic  feet. 

Laboratory  facUitht  to  nm  MN  spec  ttH 


makes  the 
differencBh^ 


leseoKh  end  devleeiwtel  services  evllehle 
Test  ehoMher  lepetr-reheildiiic-  leeiwteeewte 


PRATT  OVAL,  GLEN  COVE,  LONG  ISLAND,  N.  Y. 
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MIDGET  CONDENSER  MICROPHONE 


PRINCIPAL 

CHARACTERISTICS: 


for  every 

electronic  application 


PHYSICISTS 


for  PRECISION  SOUND 
MEASUREMENTS  or  HIGH  QUALITY 
SOUND  RECORDING 


SENIOR  RESEARCH 
ENGINEERS 


•  Rugged 
Construction 
o  Exceptional 
Calibration 
Stability 
e  Unaffected  by 
Variations 
in  Humidity 


ftuilt  to  givo  yffors  of  sorvic*  without  odjustmontt  ond 
without  change  in  colibrotion.  Even  without  dessicotort, 
Kellogg  Midget  Condenser  Microphones  show  no  detectoble 
drift  in  laboratory  service.  Proven  in  use  for  optimum  per* 
formonce  for  over  15  yeors. 


This  resent*  is  flat  to  within  ±  3db  from  20  to 
12.000<ps  ond  to  within  :t  3db  from  20  to  15.000 
cps  with  th#  frill  removed.  Th#  ovorlood  lovol  for 
this  model  is  opproximotely  I30db. 

MATERIAL— Diaphrofm— .001”  ST-17  aluminum 
olley.  All  other  mojor  components  ore  bross.  Ex- 
ternol  surfoces  ore  bright  geld  ploted  ond  loc- 
quered.  CAPACITY — Approximotely  40mmf.  INSU¬ 
LATION  RESISTANCE  —  100,000  megohms  mini¬ 
mum  meotured  at  250  volts.  POLARIZING  VOLT¬ 
AGE— 150-300  volts.  150-225  volts  is  the  recom¬ 
mended  ronge. 

Users  include  government  loborotories.  universities, 
oudio  development  laboratories,  sound  studios  ond 
industrial  plants  monufocturing  sound  equipment. 
Model  B  is  oveiloble  either  uncotibroted  or 
with  free  field  colibrotion.  Prompt  delivery 
on  both  models  —  be  sure  to  specify  type 
desired. 

Sertd  for  full  speciRcotions  todoy.  Write  Dept.  24*C. 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


BESPONSE  — th#  rotponto  for  tho  cavity  ond 
couplor  sound  moasuromonts  typo  Modol  A  ti 
obout  ~58db  whon  roforrod  to  1  volt/dyrw/ 
cm*.  This  rtsponto  i>  Rot  to  within  Idb  from 
100  to  7000cp«  ond  to  within  3db  from  60  to 
lO.OOOcps.  Tho  ovorlood  on  Modol  A  occurs 
obovo  140db. 

In  tho  froo  fold  typo  Modol  B  tho  rotponso  It 
about  “55db  roforrod  to  I  volt/dyno/cm*. 


ore  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  abiUty,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 


NORTH  AMERICAN  AVIATION,  INC. 

Aerophysics  Laboratory 
Box  No.  K-4,  12214  S.  Lakewood  BUd. 
DOWNEY,  CALIFORNIA 


450  typei  carried  in  stock  •*  Write  for  catalog. 

STANDARD  TRANSFORMER  CORPORATION 

3S7«  ELSTON  AVENUE  •  CHICAGO  IS,  ILLINOIS 
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UNITED 

for  the  wide  range  of 

JAN  APPROVED 
GAS  RECTIFIERS 
&  THYRATRONS 

Complete  Technical  Data 
Sent  On  Request 


Rtclintr 
Max.  Dimta.: 


Thyralren 

Max.  Dinaa. 


Ratmfs:  El 

2Svb 

If 

50  an 

epx 

10  Kt 

io 

250  nu 

lb 

loan 

ttaiasabaia 

laaaa  6as 

W.  6I0/U* 

Dixm.  21/16' 

Ratiafi: 

Ef  2.S  traits 

If  7.0  amps, 

apt  1250  traits 

lo  1.5  amps, 

lb  6.0  amps. 


II  16.0  amps 

epa  1500  voHs 


tiaupban 
ai|ai  Marcan 


UNITED 


ELECTRONICS,  42  Spring  Street,  Newark  2.  N.  J 


(TRANSMITriNG  TUBES  CXClUSIVEir  Sine*  1934) 
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MOSINEE  plains  fibres 
lor  imluslry 


In  Mosinee  Industrial  Forests,  seedlings  by 
the  thousands  are  being  planted  annually  to 
replace  the  trees  used  for  products  of  indus¬ 
try,  assuring  future  supply  of  fibres  vital  to 
many  products. 

Also,  on  privately-owned  acreage,  Mosinee 
supplies  the  seedlings  and  know-how  to  con¬ 
vert  otherwise  waste  land  to  fibre-producing 
forests  for  the  future. 


This  reforestation  is  the  first  step  in  the 
process  of  making  Mosinee  Fibres  that 
work  for  industry. 


MOSINEE  PAPER  MILLS  CO. 

MOSINEE,  WISCONSIN 


MOSINEE 

makes  fibres  work  for  industry 


TUBES  AT  WORK  (coiHinacd) 

military  application.s  are:  high  am¬ 
bient  temperature  operation,  cli¬ 
matic  protection  and  reduction  in 
size. 

Signal  Corps  equipment  must 
meet  full  operational  requirements 
at  55  C  and,  in  addition,  must  be 
operable  at  71  C  after  su.stained 
storage  at  74  C.  Present  selenium 
rectifier  ratings  are  based  on  an 
;  ambient  temperature  of  35  C,  which 
is  the  ambient  operating  tempera¬ 
ture  of  most  commercial  equipment. 
For  operations  at  temperatures 
above  35  C  the  rectifier  has  to  be 
derated  for  voltage  and/or  current 
at  55  C.  Therefore,  a  larger  size 
unit  must  be  used  to  prevent  over¬ 
heating  and  damage  to  the  rectifier. 
Recently,  an  announcement  was 
made  by  a  manufacturer  that  sele¬ 
nium  rectifier  plates  are  being  pro¬ 
duced  which  can  be  operated  at  120 
C.  This  claim  is  based  on  the  use 
of  a  higher  melting  point  alloy  for 
the  counter  electrode  and  a  modified 
heat  treatment  process. 

New  Coatings 

It  can  be  readily  understood  that 
a  sealed  unit  for  operation  at  55 
C  and  high  humidity  is  appreciably 
largi  r  than  a  unit  of  the  same 
'  electrical  output  for  operation  at 
I  35  C  and  ambient  humidity.  Gov- 
1  emment  Laboratories  are  presently 
I  investigating  both  the  possibility 
'  of  replacing  oil  with  other  fluids, 

'  to  effect  a  reduction  in  size  and 
;  weight,  and  the  development  of 
coatings  to  withstand  severe  cli¬ 
matic  conditions. 

'  The  prime  effort  of  industry  is 
directed  toward  the  development  of 
more  suitable  coating  materials. 
Development  of  a  new  coating  for 
'  selenium  rectifiers  is  a  complex  and 
time-consuming  project,  because  of 
the  numerous  problems  involved, 
the  most  important  of  which  are: 
the  forward  resistance  of  the  rec¬ 
tifier  should  not  increase  with  ap¬ 
plication  of  coating  material;  the 
reverse  resistance  should  not  de¬ 
crease  with  application  of  coating; 
because  of  the  inherent  character- 
I  istics  of  selenium  rectifiers,  the 
curing  or  baking  temperature  for 
the  coating  should  be  limited  to 
below  100  C ;  and  the  coating  should 
be  chemically  compatible  with  any 
approved  moisture-  and  fungus- 
proofing  varnishes  and  lacquers 


IM 
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A  New  Concept  in  Precision 


combined  with  irmss-pr^wtion 


ELECTRONICS  — More*,  1951 


THi  MODIL  I 

Helipot 


Helipot 


If  it’s  a  tough  potentiometer  problem,  bring  it  to  iiuiipui 

—hr  Helipot  kot  focilitie*  and  know-how  nneqnolled  in  the  indettry  hr  mou-prodneing 
precision  potentiometers  with  odvonced  operating  end  electricol  feotares. 

This  recently-developed 'Model  J' Helipot,  for  eiomple,  combines  several  revointionary  ad¬ 
vancements  never  before  available  in  ^  potentiometer  field . . . 


Rrodsn  Mochnnical  Cancowtrlchy 

Modem  servo  mechanisms  and  computer 
hook-ups  require  high  mechanical  precision 
to  insure  uniform  accuracy  when  connected 
to  servo  motors  through  close-tolerance  gears 
and  couplings. 

In  the  “Model  J,”  close  concentricity 
between  mounting  surface  and  shaft  is  as¬ 
sured  by  a  unique  mounting  arrangement 
The  unit  can  be  aligned  on  either  of  two 
wide-base  flange  registers  and  secured  with 
three  screws  from  the  front  of  the  panel . . . 
or  it  can  be  secured  with  adjustable  clamps 
from  the  rear  of  the  panel  to  permit  angular 
phasing.  Or  if  preferred,  it  can  be  equipped 
with  the  conventional  single-hole  bushing 
type  of  mounting. 

In  addition  to  accurate  mounting  align¬ 
ment,  exact  rotational  alignment  is  assured 
by  the  long-life,  precision-type  ball  bearings 
upon  which  the  shaft  rotates.  Precise  initial 
alignment  coupled  with  negligible  wear 
mean  high  sustained  accuracy. 

High  llactrlcwl  Acewrwey 

Helipot  products  bave  long  been  noted 
lor  their  unusually  high  electrical  accuracy 
and  the  “Model  J”  embodies  the  latest  ad¬ 
vancements  of  Helipot  engineering  in  this 
field. 

For  example,  tap  connections  are  made 
by  a  new  Helipot  welding  technique  whereby 


the  tap  is  connected  to  only  ONE  turn  of 
the  resistance  winding.  This  unique  process 
eliminates  “shorted  section”  problems! 

High  linearity  is  also  assured  by  Heli- 
pot’s  advanced  production  methods.  Stand¬ 
ard  “Model  J“  linearity  accuracies  are  guar¬ 
anteed  within  ±0.5%.  On  special  order,  ac¬ 
curacies  to  ±0.15%  (capacities  of  5(XX) 
ohms  and  up)  have  been  obtained. 

■•II  iaaring  ConstractI— 

The  shaft  of  each  “Model  J“  is  care¬ 
fully  mounted  on  precision-type  ball  bear¬ 
ings  that  not  only  assure  sustained  rota¬ 
tional  accuracy,  but  also  provide  the  con¬ 
stant  low-torque  operation  so  essential  for 
servo  and  computer  applications.  Starting 
torque  is  only  %  of  an  inch-ounce  ( ±  .25  in.- 
oz.)— running  torque,  of  course,  is  even  less. 


TyptCM.  (  UM 
■MMTini  aSUINLT 
Indopandoiil  Phasing  t— — .  .i...  — . 

When  using  the  “Model  J”  in  ganged 
multiple  assemblies,  each  section  can  be 
independently  phased  electrically  or  me¬ 
chanically —even  after  installation  on  the 
panel  — by  means  of  hidden  internal  clamps 
controlled  from  outside  the  housing.  Phas¬ 
ing  is  simple,  quick,  accurate! 

Mass-^rashtcHan  Icanomias 

In  addition  to  its  many  other  unique 
features,  Helipot  engineers  have  developed 
unusual  techniques  that  permit  mass-produc¬ 
tion  economies  in  manufacturing  the  “Model 
J“.  Actual  price  depends  upon  the  number 
of  laps  required,  special  features,  etc. . . . 
but  with  all  its  unique  features,  you  will 
find  the  “Model  J”  very  moderate  in  cost* 

WM#  Choica  ot  Designs 

The  “Model  J”  Helipot  is  available  in 
a  wide  selection  of  standard  resistance 
ranges-50.  100,  1,000.  5,000,  10,000,  20,000, 
30,000  and  50,000  ohms ...  in  single-  or 
double-shaft  designs . , .  with  choice  of  many 
special  features  to  meet  virtually  any 
quiremeni  within  its  operating  field. 


*WrHa  for  talloHn  107  which  gbros  coniplota  data  and 
grica  Inforniatlan  ots  fho  vorsoHIa  "Modal  J"  Mallgotl 


THE  llOlipUl  CORPORATION 

South  Pasadena  2,  California 

field  OMeoe:  lasts  a.  Now  York,  PhHndsIphlo.  lachostor.  Clsvsland,  Dotroil,  Chicago,  St.  looK 
Us  Angsloi  and  fort  Myars,  Harlda.  fagart  Agsats;  frathaoi  Co,,  Now  Yovh  It,  Now  York 


Helipot 


Sensational  New  NYLON  Lacing  Cords 

win  approval 
i  of  "Big  Name” 
.  i  Companies 


"Nevar  anything  like  it  before",  say  the  big  companies  in  the  electronics 
field.  They’re  referring  to  Heminway  &  Bartlett's  new  fungus-proof  Nylon 
Lacing  Cords,  specially  coated  to  resist  mold  and  micro-organisms  and  at 
the  same  time  retain  malleability. 

With  a  tensile  strength  to  suit  your  particular  problem,  and  a  synthetic 
resin  finish  with  a  melting  point  of  over  190°,  these  new  cords  meet  eveiy 
installation  requirement. 

We'll  be  glad  to  give  you  complete  information,  including  samples  for 
field  testing.  No  obligation,  of  course. 

THE  HEMINWAY  A  BARTLETT  MFC.  CO..  500  Fifth  Avenue, 

New  York  18,  New  York.  Branches:  ChicafO,  111.,  St.  Louis, 

Mo..  Cincinnati,  Ohio,  Charlotte.  N.  C..  Gloversville,  N.  Y. 


HEMIIVWAY 
&  BARTLETT 


FUNGUS^ROOF 


&nk 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BATTERY  TO 
MEET  YOUR  SPECIFICATIONS 


Im  TWA 


It’s  all  part  of  the  Burgess  Service!  This  complete 
Engineering  Manual  lists  hundreds  of  battery  types 
developed  by  Burgess  Engineers  to  meet  new  require¬ 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro¬ 
duction,  and  engineering  will  be  placed  at  your  dis¬ 
posal  to  build  the  battery  you  need  in  any  quantity 
— large  or  small! 


Wrif  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 


TWA’s  now,  fost,  all-cnrgn  "Sky  Mardwrt" 
Flat!  spaods  yaor  shipnMiits  ta  i■po^1aat 
aMrkals  ia  U.  S.  and  avarsaos. 

Experienced  ahippera  know  the  smartest 
way  to  ship  is  via  dependable  TWA  AU- 
cargo  “Sky  Merchants.” 

Direct  routes  and  connections  serve 
more  than  60  important  market  centers 
in  the  U.  S.  All -cargo  flights  overseas 
every  week  end,  as  well  as  frequent 
flights  direct  to  London,  Frankfurt,  Paris, 
Zurich,  Geneva,  Milan,  Rome. 

Check  these 

outstanding  advantages: 

1.  Sava  shipping  lima. 

2.  Obtain  faslar,  widor  distribution. 

3.  Replanish  stocks  praclicolly  ovar- 
night. 

4.  Raduca  risk  of  pilfaroga,  damage, 
loss. 

5.  Save  costs  on  crating  and  insur¬ 
ance. 

6.  Receive  careful,  dependable 
handling  of  all  shipments  by 
TWA  cargo  specialists. 

7.  And  remember,TWA  service  meets 
the  urgency  of  every  emergency. 

Make  a  memo— NOW — to  phone  TWA 
(Trans  World  Airlines)  for  information, 
rates,  schedules,  quick  pick-up  service. 
Request  interesting  folder  from  Cargo 
Sales  Manager,  TWA,  60  East  42nd 
Street,  New  York  17,  N.  Y. 


AN  TWA  MeM,  MTV 
Air  Mali  aiia  Air 


nMMS  WOULD  MimiMiS 
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•  ••O'ViOUAL  ^»Pt  T|HM.K4l.' 
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TKSr  DATA 

1  hr  rrkult  uE  thr  l.lrtlrtcAi  Irttin^ 

Inr-.  Rrpt>rl  ~.{306S5,  dalrd  %tAr<  h  IM.  1949,  i>i 
(his  mairrial  shows  thr  followini' 

Volumr  Krsistivily  at  HOO  Volts  d-c 
Room  Temprralurr  2S*C  R  H.  Jtt  pmrnt 

in,  h,  .  ..hnt  ,  ,  hIhii.  i.  •  . 

14x10*  J  5  X  10 

Dirirctric  Constant  and  Dissipation  Eaitor 

(  lu,lii,  /  a*  fi» 

^  hO  cyilrs  prr  sreond 

9  22  OSH  5  .42 

U'  I  mritatytlr  prr  srt  ond 
6.17  0455  2H 
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5.35  0  20  I  I 

Dirlritric  Ntrrn^th  at  60  lyilrs 
Volts  prr  mil  .t70 
Durumrtrr  Avrraitr 
Trmprraturr  Ratrd 
srrvativriy  105*  to 
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a  trmprraturr  ol  68*  Pahrrnhrit,  and  47',  Rvl. 
livr  Humidity. 


C  lass  A 


CORPORATION 


NEO-Sn.  proTsn  dapaadobla  Hermetic  sealing 


components  will  reduce  your  reiects  resulting  from 


breakage,  stroia.  crocks,  pbysicol  shocks,  etc.  Each 


NEO-SIL  component  is  pressure  checked  at  25  lbs.  P.SJ. 


— to  meet  military  requirements.  As  a  unit  NEO-SIL 


synthetic  compound  is  suitable  insulation  when  bonded 


to  Toridus  metols  to  resist  abusive  temperature  cycling. 


salt  woter.  high  pressure,  high  vacuum  and  most  acids 


la  additioa  to  the  Ponei  Type  Hermetic  Seal  Fuse 


Holder  illustroted.  NEO-SQ.  oUers  many  other  specialty 


components:  Molded  Coble  with  plugs  ottached 


4  Pin  Female  Panel  Connector— Meter  Hermetic  Seal 


Gasket — 5  Pin  Femole  Pcmel  Connector— Rotary  Her¬ 


metically  Seollng  Ponei  Bushing. 


24  CORNILISON  AVI..  JiRSEY  CITY  4,  N.  J. 
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TUiES  AT  WORK 


(COfitIfIMd) 


Half  the  Weight 
and  ^1^/^ More  Efficient 


Before  Thomas  and  Skinner  En¬ 
gineers  were  called  in  by  Asso¬ 
ciated  Research,  Inc.,  to  redesign 
the  permonent  magnet  assembly 
for  the  Keeler  Polygraph,  com¬ 
monly  called  the  "lie  detector," 
the  magnetic  unit  weighed  a  total 
of  5.57  pounds. 

After  redesigning,  the  unit 
weighed  only  2.93  pounds — with 
the  bonus  of  30%  more  gauss  in 
the  air  gap. 

The  compact,  weight-saving 
unit  engineered  by  Thomas  and 
Skinner  consists  of  .58  of  Alnico 
V,  1.82  pounds  of  iron  circuit  and 
0.47  pounds  of  pole  pieces  .  .  . 


compared  with  the  old  assembly 
of  5.10  pounds  of  Alnico  I  and 
0.47  pounds  of  pole  pieces. 

This  material  saving,  space  sav¬ 
ing  application  is  typical  of  the 
permanent  magnets  designed  by 
Thomas  and  Skinner.  Behind  every 
recommendation  is  the  accumu¬ 
lated  experience  of  50  years  of 
speciolization  in  problems  of  this 
type— 4  half  century  of  designing, 
engineering  and  producing  mag¬ 
netic  units. 

Call  in  Thomos  and  Skinner  for 
a  review  of  your  permanent  mag¬ 
net  applications. 


Spe<ialittt  in  mogneticf;  permanent  magnett  and  laminated  cares 


THOMAS  &  SKINNER  Steel  Products  Company 
1120  East  23rd  Street  •  Indianapolis,  Indiana 


I  Typical  telenlum  rccUiiar  circuit  oppli- 
'  cotlons 


which  may  be  applied  to  equipments 
in  normal  moisture-  and  fungus¬ 
proofing  treatments. 

The  coating  must  withstand  ten 
cycles  of  the  Standard  Moisture 
Resistance  Test  for  Component 
Parts,  and  must  not  peel,  flake, 
blister  or  show  any  signs  of  dam¬ 
age.  Announcement  has  been  made 
recently  of  the  development  of  some 
new  coatings  which  are  currently 
being  evaluated  at  the  Signal  Corps 
Engineering  Laboratories. 

Size  Reduction 

The  reduction  of  the  size  of  rec¬ 
tifiers  has  been  limited  by  the  volt¬ 
age  rating  of  each  plate.  The  first 
selenium  rectifier  plates  produced 
commercially  were  limited  to  a 
maximum  inverse  voltage  rating  of 
14  volts.  Development  of  better  bar¬ 
rier  layers  led  to  a  rating  of  18 
volts  per  plate.  Post-war  work  by 
most  of  the  manufacturers  resulted 
in  the  development  of  26-volt  plates 
with  manufacturers  currently 
claiming  development  of  a  S8-volt 
and  a  40-volt  plate.  The  26-volt 
plates  have  been  evaluated  by  the 
Signal  Corps  Engineering  Labora¬ 
tories  and  are  currently  being  used 
in  the  design  of  new  equipment. 

Considerable  development  work  is 
being  performed  by  industry  under 
government  laboratory  contracts  on 
selenium  rectifiers  leading  toward 
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GL-6019 

See  this  great  new  G*E 
power  tetrode  at  the  I 
Show  in  New  York,  March 
19  to  22.  Or  wire  or  write 
for  descripdTe  folder  FTD- 
\i2.EltetnmictD»pmrtmtn$, 
Gtntrml  EUetric  Compimy, 
Schtntctsdy  5,  New  York. 


GENERAL  ^^ELECTRIC 


ELECTRONICS  — March,  J95/ 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

....  add  attraefion  —  safety  —  service? 

—what  lamp  to  use 

—what  it  will  cost 

THIS  MAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  /||i  . 

•  Built-in  Resistor  e  Patented 

•  U/L  Listed  •  Rugged 
Catalogue  Number  521308  —  997 
for  110  or  220  volts. 

SAMPLES 

for  design  purpose 
NO  CHARGE 
l/ry/f  Write  for  the 
fTLrr.HANDBCX>K  OF  PHOT  LIGHTS." 

Write  us  on  your  design  problems.  I  | 

The  DIAL  OGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7-1300 


B  1951  ALLIED  CATALOG 
free! 


212-Page 

Buying 

Guide 


World’s.Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


One  Complete  Dependable  Source 
for  Everything  in  Electronics 

Simplify  your  purchasing — sendyourconsolidated 
orders  to  allied — the  single,  complete  source  for 
all  Electronic  Supplies.  Depend  on  allied  for  the 
world's  largest  stocks  of  special  tubes,  parts,  test 
instruments,  audio  equipment,  accessories — com¬ 
plete  quality  lines  of  electronic  supplies.  Our 
expert  Industrial  supply  service  saves  you  time, 
effort  and  money.  Send  today  for  your  FREE 
copy  of  the  1951  allied  Catalog — the  only  com¬ 
plete,  up-to-date  guide  to  Electronic  Supplies  for 
Industrial  and  Broadcast  use. 

ALLIED  RADIO  CORP. 

•33  W.  Jockten  Mvd.,  Dapl.  I1-C-1,  Chirag*  7.  Illineit 


AllfaU 


W*  Specialize  in  Electronic 
Equipment  for  Research, 
Development,  Maintenance 
and  Production  Operations 


SEND  FOR 
FREE  1951 
ALLIED  CATALOG 


provides 
a  low  cost  source 

for  the 

Production  of 
Electronic  Parts 
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Coroiio  shiald  ^ 

»2SO  aluminum,  20"  long. 


Roct«ii«olor  TV  oiiyolOMo  — 

moss  produced  of  y%“  430  chrome 
iron,  24"  wide,  16" 
_  high,  9"  (feep.  . 


Boodod  ftlMtlc  tliiold  — 

18  U.  $.  cold  rolled 
steel,  8"  dio. 


Study  these  illustrations  of  Spincraft 
"engineering"  —  interesting  examples 
of  a  high  order  of  ability  to  "work" 
metal  by  spinning  and  fabricating. 
Best  of  all,  these  methods  pay  off  in 
time  gained  —  and  substantially  lower 
costs,  both  on  large  and  small  runs. 

Progressive  new  Spincraft  techniques 
may  help  simplify  your  production 
problem  in  any  metal  —  just  as  they 
have  helped  others  in  the  electronics 
industry.  Your  inquiry  is  welcome  — 
and  you  are  invited  to  send  for  the  new 
Spincraft  Data  Book,  a  stimulating 
source  of  ideas  for  engineers,  de¬ 
signers  and  plant  production  men. 
Write  today. 


INCORFORATtO 


4 1 43  W.  Stitt  St.  Milwaukee  8,  Wit. 

Hprptpforp  kliPWfi  •• 

Milwavkpp  Mwtal  SpiPRlnf  €•. 
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COUMICS  AND  SlUTin  cov. 


GENERAL 


BOOTH  47 


IRE  SHOW  V  ^  CtNERAL  OFFICES  and  PLANT.  KEASIEY,  MEW  JERSEY 

MAKERS  OF  STEATITE,  TITANATES,  ZIRCON  PORCELAIN,  FERRAMICS,  LIGHT  DUTY  REFRACTORIES,  CHEMICAL  STONEWARE,  IMPERVIOUS  GRAPHITE 
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The  controlling  unit  of  these  frequency  standards 

is  a  bi-metallic  fork,  temperature-compensated 

jnd  hermetically  sealed  against  humidity  and  vari- 
tions  in  barometric  pressure.  When  combined  with 
ilated  equipment,  accurate  speed  and  time  con- 
dIs  are  afforded  by  mechanical,  electrical,  acous- 
al  or  optical  means. 

truments  of  our  manufacture  are  used  exten- 
ily  by  industry  and  government  departments  on 
,  precision  work  as  bomb  sights  and  fire  control. 

jtever  your  frequency  problems  may  be,  our  engi- 
s  are  ready  to  cooperate. 

iVhen  requesting  furfher  defoily  p/eose  specify  the 
Ti/np  Numbers  on  which  information  is  desired. 


FOR  USB  or 
SUCH  FIELDS  AS 

MIATIOI 

ASnONOHY 

uuinics 

II6R-VEEB  raOTOUINT 
VISCOSin  MEUHIEMERT 
MCIEM  riTSICS 
TELEIKTElim 
lAOUTIOR  CORRTIRS 
FiRiR  now 
CREMIUL  RUCTIOR 
RAYIMTIOR 
SCHOOL  UlORATORIES 
IRDUSTRIAL  RESaRCH  LAB. 
ACCRRATE  SPEED  CORnOl 


ACCLRACYs  1  PART  IN  100,000  (OR  BETTER)  .OOI% 


TYPt  200$.  UTILITY  UNIT 
consists  ot  Typo  2001-2  and 
booslor  to  provide  10  watts  at 
110  V  at  60  eye.  Input.  50-100  eye. 


TTPI  21 Ul.  STANDARD 

Outputs,  Mrcycia,  0-110  Volts. 
.l2(LfW),eycla  Imputsas. 
jte.  SO-400  cyclas,  4$  W. 


American  Time  Products,  tnc. 


TTPI  2111.  POW5R  L»«IT 
50  W  output.  0-110  V  at  60 
In'put.  50-100  eye.,  275„^< 
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TUBES  AT  WORK  (conUnvcdl 


higher  voltage  plates,  higher  tern-  | 
perature  plates,  and  improved  coat-  i 
ings,  including  the  various  thermo-  j 
plastics  and  casting  resins.  In  | 
addition,  extensive  basic  research  | 
work  on  semiconductors  is  being 
performed  at  various  universities 
for  the  laboratories  of  the  Govern¬ 
ment,  in  the  hope  that  development 
of  a  proved  theory  of  operation  will 
lead  to  a  design  and  production  of 
better  semiconductors. 


Emergency  Wire-Line 
To  Radio  Circuits 
By 

Lieutenant  Coloneil  David  Talley 

ASi0tta<  Corps 

United  States  Army  Reserve 

To  PROVIDE  direct  person-to-person 
conversations  between  responsible 
personnel  during  emergency  condi¬ 
tions,  temporary  interconnecting 
of  wire  lines  to  radio  channels  may 
be  required  until  wire  circuits  are 
restored.  This  article  describes 
briefly  the  construction  and  opera¬ 
tion  of  a  simplifled  four-wire  radio, 
two-wire  telephone  termination  set 
for  such  operation. 

Circuits  and  apparatus  described 
are  based  on  standard  commercial 
practices  and  design  considerations. 
With  proper  audio-gain  adjust¬ 
ments,  speech  levels  should  conform 
to  wire-line  transmission  require¬ 
ments  providing  there  is  no  exces¬ 
sive  interference. 

Radio  circuits  are  four-wire  cir¬ 
cuits,  two  wires  to  the  transmitter 
input  and  two  from  the  receiver 
output,  and  are  essentially  one-way 
devices.  The  telephone  network 
operates  on  a  two-wire  basis  and,  in 
order  that  radio  be  used  as  an  ex¬ 
tension  of  the  wire  network,  it  is 
necessary  to  match  the  four-wire 
radio  network  into  the  two-wire 
telephone  line. 

If  the  radio  circuit  is  operated 
on  a  push-to-talk  or  simplex  basis, 
the  connection  may  be  made  easily. 
Figure  1  illustrates  one  suggested 
method  for  a  telephone  line  con¬ 
nection  for  simplex  operation.  It 
is  desirable  for  transmission  pur¬ 
poses  that  the  radio  receiver’s  out-  j 
put  and  the  radio  transmitter’s  in- 


WANT  A  RIPUTATION  FOR  PRlCISIONt 

Inspect  Your  Ports  Magnified 
on  0  Bright  Screen 


The  Kodak  Contour  Projeaor,  Model  2,  has  unique  features  that 
permit  efficient  staging  fixtures  to  keep  inspeaion  costs  low  and 
inspection  standards  high. 

There’s  a  full  eight  inches  between  lens  and  object,  unchanging 
for  any  of  six  quickly  dialed  magnifications  up  to  100  X — all  com¬ 
fortably  visible  in  a  lighted  room  on  an  uncurtained  14'  screen.  You 
can  put  the  objea  in  any  of  five  planes:  vertical,  horizontal  down¬ 
ward,  at  left  of  lens,  at  right,  or  atop  a  glass  table.  And,  just  by  flipping 
a  switch,  you  get  illumination  through  the  projection  lens  itself  to 
show  surface  detail  and  explore  deep  recesses. 

For  complete  details  about  this  versatile  projeaion  microscope 
and  its  measuring  accessories,  just  send  in  the  coupon. 

the  KODAK  CONTOUR  PROJEGOR 

shows  contours,  of  courto... 
surface  dotails...doop  rocossos 

EASTMAN  KODAK  COMPANY 

R•cll••f•r  4,NoY. 


PfooM  i^nd  yovr  boolchf  OR  fim  KoMi  CoRtour  Proi9€fon 

NAMI _ _ 


COMPANY. 

ADORISS^ 


ST  AH. 
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here’s  your  ANSWER  to  the 


l-Z  CODE  WIRE  MARKERS  simplify  the  assembly  of 
wiring  circuits  by  number  or  standard  NEM  A  color 
code -answer  problems  created  by  a  colored  wire 
shortage.  They  maintain  accuracy... minimize  re¬ 
jections...  simplify  inspection ...  and  get  the  most 
from  new,  inexperienced  employees,  even  when  as¬ 
signed  to  the  most  complicated  wiling  projects. 
E-Z  Codes,  with  the  exclusive  Speed-Tab,  are  faster 
to  remove  from  carrying  card,  quicker  to  apply 
(without  moistening)  and  adhere  permanently  to 
wire  and  cable,  even  when  pulled  through  conduit. 
They  are  unaffected  by  heat  and  humidity.  E-Z 
Codes  are  the  efficient,  low-cost  answer  to  your 
colored  wire  shortage  problem. 

WRITE  rOR  SAMRLES  TODAY  I 


lot  Anootot  54,  Cojif.,  Dept. 
740  luckyttono  Avtngo 
St.  Louis  22,  Mo. 
Rockot  Diitfibutors,  Soytido,  1.  I. 


MODEL  539 


AMAZING 


W.\A,\OW\U  \ 


•  Dynamic  Mutual  Conduclanc* . . . 
Readings  in  MIcramhos. 

•  Pnrmils  choic*  of  3  A.C.  signals,  .25, 
.5,  and  2.5  volts. 

•  Varniar  adjustment  permits  accurate 
setting  of  grid  voltoge. 

•  Optional  self-bias  arrangement. 

•  Provision  for  insertion  of  plote  milli- 
ammeter  for  measuring  plate  current. 

•  Separate  A.C.  meter  measures  line 
voltage  at  all  limes. 

•  D.C.  grid  bias  ond  D.C  plate  and 
screen  voltages. 

•  Tube  life  and  gas  test  for  accurate 
matching  of  lubes. 

•  Tests  all  lubes  normally  encountered 
in  all  phases  of  electronic  work. 

•  Designed  with  professional  accuracy 
for  engineers  and  engineering  tech¬ 
nicians. 

See  the  Model  539  of  your  jobbers  or 

write  for  additional  information  todo/l 


74e  HICKOK  ELECTRICAL 
INSTRUMENT  COMPANY 

10527  Dupont  Ave.,  Cleveland  I,  O. 


TIME  DELAY  STARTS  WHEN  COIL  IS  ENERGIZED.  For  continuous 
duty  for  both  AC  and  DC  service.  Small,  compact,  well-designed.  Literature 
on  request. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 
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SieciniceU  ^eactOHce  fiofiA.  ( 

_ OLfAW,«N.  Y. _  ^  \ 


SAIIS  OMICIS:  N*w  York,  Philodolphio,  fUNTS:  Oloon,  N.Y.,  Fronklinvillo,  N.V. 

Dotroit,  Chicago,  lo$  Angelos  Jetswp,  Po.,  Myrilo  loach,  S.  C 


"'oM  ELtClRONICS  ‘■O°f,yo„nd 

WODERN  coils .  ^-0 


•  Ni»  srifiico  has  orovsii  faster  or  {rone  farther  than  eler-- 
tronies  sinr'e  those  first  ainaxin^  erjstal  reeeivers  |iiekeil 
\s(tr<is  and  iiiiisie  out  of  the  air.  And  in  the  develo|tineiit 
of  modern  raiiio,  TV,  eoinniunieations  and  other  elee- 
tronie  e<|iii|)ineiit.  one  of  the  prinie  eontrihiitions  to  tie- 
|ien<lahility,  lon»  life  ami  eoni]iaetness  has  eonie  from  tlie 
use  of  eeramie  eom|ioMents  as  |)erfeeted  hv  Hl-Q. 

Though  HuQ  oiil|>ut  in  four  plants  is  now  at  the  rate 
of  several  million  units  a  month,  there  is  no  variation  in 
the  ijuality  sir  liioli  iierformanee  ••haraeteristies  <if  its 
eapai'itors,  trimmers,  ehoke  eoils  and  wire  wound  resis¬ 
tors.  Knoineerin^  watchfulness  and  ri^id  |iro«hiciion  con¬ 
trol  insure  tin*  maintenance  of  uniform  |ire<-ision  staiid- 
anls  ssell  within  the  limits  of  minute  tolerances.  Ami  it 
has  hcconie  an  imiustry  maxim  that  in  the  develo|inient 
of  s|M‘ciai  com|ioiients  to  meet  unusual  re(|uirements, 
Hl-Q  en^ines’rs  are  the  most  coni|ietent  and  resourceful 
in  their  lichl.  Their  services  are  available  to  yuuror;;ani- 
zatism  in  hel|iin^  solve  any  |irohlenis  you  may  have. 

JOBBERS  -  ADDRESS;  740  Bellovillo  Avo.,  New  Bedford,  Ma». 


m 


BETTER  4  WAYS 

PRECISION 
4^  UNIFORMITY 
DEPENDABILITY 
^  MINIATURIZATION 


I*  Trade  Mark  Repislered.  V.  S.  Patent  Office 


Hi'Ov 


mU  |3M|jOUll  ^ 


. . .  UHtilOilt  liOA 


Especially  now,  when  material  shortages  may  make 
replacement  parts  impossible  to  find,  dependable  Altec 
quality  pays  extra  dividends.  Equipment  failures  can 
mean  the  loss  of  thousands  of  dollars.  Altec  superiority, 
in  engineering,  large  safety  factors,  conservative  rat¬ 
ings  and  the  use  of  quality  components,  is  the  best 
possible  insurance  against  these  costly  breakdowns. 
Invest  wisely.  Buy  the  amplifiers  that  give  the  greatest 
value.  Buy  Altec  amplifiers.  They  perform ...  and 
perform ...  and  perform. 


1351  Santa  Manica  Bl«a.,  Beverly  Hilli,  Calif. 
1S1  SiiUi  Avenue,  New  Yarti  13,  New  Turk 


LMNSING  COKPOlfMTIOM 


I  put  have  terminal  impedances  of 
i  500  or  600  ohms  in  order  to  match 
the  telephone  line. 

:  In  Fig.  1,  the  300-ohm  resist¬ 

ances,  Ru  R,,  R,  and  i2<  form  a  divid¬ 
ing  network.  During  reception,  the 
audio  output  of  the  radio  receiver 
is  divided  approximately  equally 
between  the  input  circuit  of  the 
radio  transmitter  and  the  winding 
of  repeating  coil  Ti.  The  audio 
power  in  the  transmitter’s  input  is 
lost  as  the  radio  transmitter  is  in¬ 
operative.  This  audio  loss  is  unim¬ 
portant  because  the  average  com¬ 
munication  receiver  has  output  to 
provide  more  than  enough  audio  to 
the  telephone  line  including  this 
3-db  loss. 

When  the  transmitter  is  in  opera¬ 
tion,  the  input  from  the  telephone 
line  divides  equally  between  the 
transmitter’s  input  and  the  receiv¬ 
er’s  output  circuit.  The  speech 
level  from  the  telephone  line  should 
I  be  sufficient  to  fully  modulate  the 
radio  tran.smitter  with  normal  gain 
adjustments.  It  may  be  necessary, 
however,  to  "ride  the  gain’’  to  com¬ 
pensate  for  varying  speech  levels 
from  the  telephone  line  during  the 
conversation  period. 

Frill  Duplex  Method 

Occasions  may  arise  where  the 
use  of  full  duplex  operations  would 
be  advantageous.  This  type  of 
operation  requires  that  the  radio 
transmitter  and  receiver  be  con¬ 
nected  to  the  telephone  line  in  such 
a  manner  as  to  permit  simultaneous 
conversations  without  switching 
the  transmitter  on  and  off.  This 
method  may  be  employed,  for  ex¬ 
ample,  on  the  2-and  11-meter  bands 
where  unmodulated  carrier  emis¬ 
sions  are  authorized.  It  also  can  be 
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Know 

Your 

Plastics 


Low  Powor  Factor 


Low  Loss  Factor 


High  RosistivH 


Dimonsional  StabilH 


Low  Wator  Absorption 


Cfcooso  BAKILITI  "Low-Loss"  Phmnolic  Molding  Matorlah 


The  Bakeute  line  of  plastics  contains  a  group 
of  Phenolic  materials  developed  expressly  for  dif¬ 
ficult  electrical  insulating  jobs.  These  superior 
materials  offer  custom  molders  and  prodiict  de¬ 
signers  the  needed  properties,  electrical  and  me¬ 
chanical,  for  communications  equipment,  marine 
electrical  parts,  and  automotive  applications. 


nOM  MISCILLANIOUS  TISTS 

Other  property  ranges  of  Bakeute  Trow  Loss” 
Phenolics  are  as  follows:  Molded  specific  gravity, 
1.66  to  1.92;  thermal  coefficient  of  expansion,  lin¬ 
ear  per  deg.  C  (D696-44),  2  x  10~*;  heat  distor¬ 
tion  temperature  (D648-45T),  230-350  deg.  F.; 
water  absorption  (DS70-42),  per  cent  gain  in 
weight,  0.01-0.07. 

Address  inquiries  to  Dept  BR-47. 


ELECTRONICS  — AtorcA,  1951 


BAKEUTE 

Phenolic 

PLASTICS 


so  Best  42ad  ttrsst  New  Wtk  17,  N.  Y. 


■Auais  OP  VAIUI 
PROM  ILICTRICAL 


Dielectric  Strength  (D149-44) 
S/T  Vi",  volts/ mil 
Dielectric  Strength  (D149-44) 
S/S  Vi",  volts/mil 
Volume  Resistivity 
(D257-46),  meg.-cms. 
Dielectric  Constant  (D1 50-477) 
60  cycles 
1,000  cycles 
1,000,000  cycles 
Power  Factor  (D 150-477) 

60  cycles 
1,000  cycles 
1,000,000  cycles 
Less  Factor  (D1 50-477) 

60  cycles 
1,000  cycles 
1,000,000  cycles 


300-400 


250-350 


10*-10« 


4.t-6.5 

4.6-53 

4.5-5.2 


0.01-0.07 

0.006-0.05 

0.005-0.02 


0.05-0.46 

0.03-0.28 

0.02-0.10 


PROM  MICNANICAL  niTf 


Compressive  Strength  (D695-44),  15,000  to 
24,000  psL  7enslle  Strength  (D651-48)  (Vi”), 
5,000  to  7,000  psi.  Flexural  Strength  (D790-45T), 
9,000  to  12,000  psL  Modulus  of  Rasticity  In  Flex¬ 
ure  (D790-4ST),  25-35  x  10*  psi 


■H— 262  ■A7BRAL  "LOW  LOSS”  MATIRUl 


•M-I698I  MTBRAL  ”L0W  LOSS”  HAniUL 

Hai  •zccptionally  good  aUctrical 
propwtiM  which  ar*  rataiaad  undar 
nioiit  larvica  conditiona.  Tariar  to 
mold  than  BM-262,  and  aomawhat 
loarar  la  coat. 

typical  uaaa-  Blacttooic  capadtora, 
raaiatara,  and  parta  fat  radio,  radar. 

X-ray  aad  aiaalte  aqiaptaaot. 


Tha  black  couatarpart  of  tUa  amtarial 
bBM-170SO. 


NI-17748  UTOMl  "LOW  LOSS’!  HSTUUL 

Hat  groatar  aaoldabilhy  thaa  aitbar 
B1<-169S1  or  BM-262.  Good  alactri- 
cal  propaatiaa  uadtr  aioiat  taraica  coe- 
ditioat.  Mora  atabla  diaianaioaally 
thaa  aaoat  phaoolic  moldiag  matariala, 


Typical  oaaa:  Coil  ibraia,  vacuum 
tuba  haaaa,  rondanaar  houaiaga  aad  ra- 
aiatora. 


■0-13017  ■A70MLL  "LOW  LOSS"  RSniUL 


Haa  graataat  moldability  of  aU  mats- 
riala  ia  tha  “low  loaa”  group.  Hat  as- 
callaat  alactrical  iaaulatiag  propartiaa 
ia  gaoaral,  atebough  oot  iataodad  fcr 
high  fraquaacy  ttrvico.  Highly  roaiat- 
aet  to  aaoiaturu.  Diaiaotioaally  atabla. 

typical  oaaa.-  For  lata  aaartlog  alac¬ 
trical  aacvica  auch  at  automotlvo  isai- 
tkm  parta  aad  varioua  typaa  of  raaia 
ton. 


Proparly  moldad.  It  ia  tha  top  quality 
low-loaa  phaoolic.  Raquiraa  groatar 
cara  in  moldiag  than  othar  low-loaa 
matariala.  Suppliad  oa  a  “mada  to  or- 
dar”  baaia  at  aligbtly  bigbar  coat  thaa 
tha  othar  matariala. 

typical  uata:  Parta  fcr  radio  racaiv- 
ara  and  ampliSara,  alactronic  coadana- 
ara,  audio  oaciliatoTa,aignai  gaoaratora. 


Metal  Textile  Corporation 

641  East  First  Ava.  Rosalia,  N.  J. 
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Applications 

Among  the  varied  applications  where  Metex 
"Electronic  Weather  Stripping"  has  already 
proved  its  effectiveness  and  economy  are; 
Air  craft  pulse  modulator  shields,  wave¬ 
guide  choke-flange  gaskets,  shielding  metal 
housings,  replacing  beryllium-copper  fingers 
and  springs  on  TR  or  ATR  tubes,  and  igni¬ 
tion  shielding  to  prevent  radio  noise  inter¬ 
ference.  The  facilities  of  our  engineering 
department  are  available  at  any  time  to 
assist  you  in  determining  the  possible 
adapubility  of  "Electronic  Weather  Strip¬ 
ping"  to  your  specific  requirements.  A  let¬ 
ter,  addressed  to  Mr.  R.  L.  Hartwell,  Execu¬ 
tive  Vice  President,  and  outlining  briefly 
your  particular  problem  will  receive  imme¬ 
diate  attention. 


Electronic  Associates,  Inc.,  is  a  co¬ 
ordinated  group  of  electronic  engi¬ 
neering  consultants  fully  equipped 
to  perform  electronic  research,  de¬ 
velopment  and  production.  They 
include  engineering,  production,  and 
administrative  personnel  capable  of 
handling  a  wide  range  of  problems 
including  design  studies,  applied  re¬ 
search,  and  the  production  of  highly 
complex  electronic  devices. 


Plant  facilities  comprise  laboratories; 
model,  welding  and  machine  shops; 
paint,  anodising,  and  test  depart¬ 
ments;  assembly  and  tool  rooms; 
foundry  and  other  contributing  func¬ 
tions  of  production. 

A  few  of  the  many  products  the 
Concern  has  manufactured  are  illus¬ 
trated  here. 

Sm  im  ill  Mir  ttartt 
RADIO  ENOINIERINO  SHOW 
N«w  Yarli,  March  I9«22 


Mora  ^fatfaW  htfwmwfion  wiU  ka  farirfthtrf  aa  raanaw. 


ADYnnUMtHT 


Hcttiaf  l«arA-Mdi  •»  fht  V«ri> 
pMitf  ns  S«riff«  lar  kcm 
ratrlr  rmwNaf  I  n  V,  c«rvt 


Send  for  this  Manual  of,  .  , 

r—  MEYERCORD  DECAL 

V  NAMEPLATES 

HOW  TO  SOLVE  NAMEPLATE 
PROBLEMS  ON  ANY  SURFACE 

Most  useful  nameplate  manual 
ever  offered!  Shows  hundreds  of 
uses  for  durable,  washable  Decal 
nameplates— as  trademarks,  in¬ 
structions,  charts  or  diagrams— in 
all  sizes,  colors  and  designs.  Ap¬ 
plication  is  fast,  easy,  economical. 

On  metal,  glass,  wood,  china, 
plastic,  leather,  rubber,  crinkle — 
curved,  flat  or  flexible  surfaces, 
Meyercord  Decals  provide  low 
cost  permanent  identification. 


FREE/ 


mniraiTovi  rnicory 
MSIMBS  UmiNUK, 
rtua.iffi.  41-3 


MEYERCORDi 


HF  and  UHF  power  leakage 
positively  and  economically 
rontrolled  by 
new  gasket  material 

The  unique  combination  of  controlled  re¬ 
siliency,  stability  and  conductivity  found  in 
Metex  "Electronic  Weather  Stripping" 
makes  it  particularly  effective  as  a  shielding 
material  for  such  elearonic  applications  as 
radar  equipment,  high  frequency  heating, 
television  broadcasting  and  high  frecpiency 
communication. 

It  is  available  in  strips  or  in  die-formed 
gaskets  of  the  shape,  size  and  volume 
required  by  the  particular  application.  Eco¬ 
nomical  in  cost,  the  use  of  this  material 
permits  further  savings  in  assembly  time 
and  eliminates  much  costly  machining  of 
closure  surfaces  that  would  normally  be 
required. 


“Electronic  Weather  Stripping" 

The  base  material  is  a  knitted — not  woven 
— wire  mesh  which  is  nude  from  any  meui 
that  can  be  drawn  into  wire.  Knitting  pro¬ 
duces  a  mesh  atnsisting  of  a  multiplicity 
of  interlaced  loops  which  increase  the  nor¬ 
mal  resiliency  of  the  wire  and,  by  their 
hinge-like  aaion,  permit  freedom  of  motion 
without  loss  of  sttdiility. 

These  characteristics  are  retained  even  when 
multiple  layers  of  this  mesh  are  compressed 
to  form  gaskets  or  strips.  The  result  is  a 
compressible,  resilient,  cohesive,  conducting 
material  with  a  large  internal  surface  area. 
Where  hermetic  sealing  u  also  required, 
these  gaskets  are  made  in  combination  with 
neoprene  or  similar  materials. 


recision 

Built 


Finest 


rniisforitK^rs 


Our  long  experience  in  building  all  types  of 
transformers,  including  hermetically  sealed 
units,  qualifies  us  as  a  dependable  supply 
source  for  transformers  used  in  military 
applications.  We  offer  sound  engineering  and 
faultless  craftsmanship  .  .  .  custom  design 
with  the  economy  and  speed  of  modern  mass 
production  methods. 


Hermetically  Sealed  Types  for  MIL-T-27 
applications  .  .  .  Speciol  Cores  .  .  .  High 
Temperature  Insulation  ...  as  well  as 
all  normal  types  for  every  purpose 


FERRANTI  ELECTRIC,  INC. 

30  Rockefeller  Plozo,  New  York  20,  New  York 
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FAST,  AUTOMATIC  WELDING  LARGE  VARIETY  OF  MODERN  AUTOMATIC 

EQUIPMENT  PRESSES  AND  BRAKES  FINISHING  EQUIPMENT 


cALL^wetre  us  rooAif 


CORRY-JAMESTOWN  MFC.  CORP. 

CORRY,  PENNSYLVANIA 


FIG.  2 — Talephon*  lin*  connactlon  for 
lull  duplex  opcraUant  or  lor  Initial  tim- 
plox  whoro  dupUx  (witching  bi  planned 
lor  iuture  uee 
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(contieued) 


used  for  cross-band  operations  from 
2  to  10  meters,  11  to  20,  and  75 
meters  and  so  on. 

While  usable  results  may  be  ob¬ 
tained  by  bridging  together  the 
transmitter  input,  receiver  output 
and  telephone  line  termination,  the 
audio  gain  of  the  radio  circuit  must 
be  kept  down  to  very  low  values  or 
oscillations  (singing)  will  result 
because  of  the  continuous  path  ex¬ 
isting  around  the  radio  circuit  loop. 
To  overcome  these  difficulties,  tele¬ 
phone  engineering  practices  pre¬ 
scribe  a  hybrid  circuit.  Fig.  2.  In 
the  ideal  case,  the  balancing  net¬ 
work  C„  R.  is  an  exact  replica  of  the 
impedance  presented  at  the  term¬ 
inals  leading  into  the  wire  line. 
Under  these  conditions,  any  voltage 
impressed  by  the  radio  receiver’s 
output  will  leave  the  points,  across 
which  the  transmitter  is  bridged,  at 
the  same  potential.  Therefore,  no 
energy  is  transferred  to  the  radio 
transmitter’s  input  circuit.  Incom¬ 
ing  signals  from  the  telephone  line, 
however,  will  produce  a  voltage 
across  the  input  of  the  radio  trans¬ 
mitter.  Theoretically,  this  method 
permits  circuit  stability  with  high 
audio  gains. 

For  perfect  balancing,  it  would 
be  necessary  to  provide  a  special 
network  for  the  particular  tele¬ 
phone  line  which  connects  to  the 
radio  equipment.  It  has  been  found, 
for  all  practical  purposes,  that  a 
compromise  balance,  as  C„  may 
be  utilized  to  represent  the  average 
impedance  of  the  telephone  line. 
Sufficient  audio  gain  values  can  be 
obtained  with  this  balancing  net¬ 
work  for  telephone  operations  and, 
at  the  same  time,  it  will  maintain  a 
sufficient  margin  of  safety  below 
the  singing  point.  To  save  space. 


TUBES  AT  WORK 


moMPrmu\re^^y  on 


CoRRY-J  AM  ESTOU  N  iH  geariiifc  itH  furilitieH  unce  again  to  the 
protlijction  of  sheet  metal  comp4»iieiits  and  finished  assemblies 
for  the  electronics  industry.  We're  ready  ith  the  latest  time-saving 
metal  fabricating  equipment  •  •  .  skilled  craftsmen  ...  a  staff  of 
highly  specialized  engineers  .  .  .  and  the  producti«m  know-hoH  of 
30  years  experience  fabricating  steeK  stainless  steel  and  aluminum. 

Best  of  all*  a  high  rc'gard  for  quality  has  always  lieen  second  nature 
>«ith  us.  We're  ready,  right  nou\  to  sit  do\«n  \%ith  you  over  your 
blueprints  ...  or  to  send  you  detailed  information  on  our 
equipment,  our  capacity,  etc.  Your  inquiries  are  invited. 

^  4pye  i^/>e  UM  rndnpoweranc/  fsaWes,  yo(/i7e^^ 
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ACCURACY  AND  FLEXIBILITY  WITH 


NEW  WATTMETER  BRIDGE 


Another  addition  to  Sperry's  complete  line  of  microwave  test  and 
measuring  equipment.  Microline,  is  a  new,  highly-accurate  Wattmeter 
Bridge.  Model  I23B  is  extremely  versatile  and  will  not  be  made  obsolete  by 
future  requirements  in  bolometer  operating  resistance. 


^  With  accuracy  to  which  power  dissipated  in  the  bolometer  element  can 
be  measured  to  ±  3%  of  the  full  scale  reading,  this  meter  is  capable  of 
operation  with  either  thermistor  or  barretter.  This  is  possible  by  the 
selection  of  the  proper  plug-in  unit  (listed  in  table  at  right). 


Mo<l«l  123S  Wattm«t«r  Bridge  H  tupplitd  with 
any  on«  of  tho  foltowing  plug-in  units: 


^  Model  I23B  is  calibrated  in  both  milliwatts  and  DBM.  Five  power 
ranges  are  available  0-0.1,  0.3,  1.0,  3.0  and  10.0  milliwatts.  Pulse  power, 
as  well  as  c-w  power,  can  be  measured  with  this  bridge  and 
appropriate  bolometers. 


Write  our  Special  Electronics  Department  for  further  details. 


200B  for  200  ohm  barrottor  oporotion 
125B  for  125  ohm  barrottor  oporation 
200T  for  200  ohm  thormistor  oporation 
135T  for  135  ohm  thormistor  oporation 
100T  for  100  ohm  thormistor  oporotion 
Visit  our  booths  57-58-59  at  tho  Rodio  Engh 
nooring  Show,  March  19*22. 
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NEW  YORK  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATUE 
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Announcing  a  NEW 

CIRCUIT  ELEMENT 

the  SIGNATRON 

A  high  Q  electro-mechanical  resonator  of  small  size  and  great 
stability  for  use  as 

#  A  TRANSDUCER  of  pressure,  temperature,  acceleration,  dis¬ 
placement,  strain,  etc.  for  FM  telemetering  systems. 

#  An  OSCILLATOR  of  near  crystal  stability  with  a  wide  tuning 
range. 

#  A  DISCRIMINATOR  to  convert  FM  signals  to  amplitude  vari¬ 
ations. 

#  A  FILTER  with  a  Q  range  from  300  to  2500. 

WILL  BE  DEMONSTRATED  AT  OUR  EXHIBIT  BOOTH  271. 
IRE  SHOW.  NEW  YORK.  MARCH  19-22 

for  inlormatiott  wrif* 

RAHM  INSTRUMENTS  Inc.,  12  W.  Broodway,  N.  Y.  7,  N.  Y. 

manufacturers  of 

Direct  Recording  Oscillographs  and  Amplifiers 


oiK-spoced  oiriculated 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


We  are  specially  organized 
to  handle  direct  enquiries 
from  overseas  and  con  give 


TMgZHMiRiliiEia  1 
I  gygZNKglPIPTIFTn  I 


_ RCTimncerm  I 

RTTTCTnngyRrTTl  f- 

gyryiroiEaFyn 

EMElitvjBitirTn  L 

- - — V  L.C  t 

TRANSRADIO  LTD  BUEniEBJESiEar 


//ifMa>£Ar£/>a/ya'/£f/iM  (/sa. 

BUM  in  Dollars  Settlement  by  your  check. 
Transaction  as  simple  as  any  local  buy. 


CONTRACTORS  TO  M  M  COVCRNMENT 
I38A  CnOMWEtl  ROAD  LONDON  $W7  ENCIANO 

emails  r»A/r!MO  lonoon 


Wlwtte 


Use 

SEVER 


for  extraordinary 
olottrkal  porformanto 


When  insulation  must  stand  50C  Heat 

•  ••look  to  IRVINGTON’S  Class  Una 


S»nd  Hifs  cenv*nt*nt  coupon  now 


Irvington 

VAKMISH  A  INSULATOR  COMPANY 


6  Argyle  Terrace,  Irvington  11,  New  Jersey 
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Irvlnfton  Varnltli  S  Insulator  Co. 

AE  Argylo  Tofro€0«  Irvioftoo  11«  N.  J. 


•■giMort.  PItaw  Imv«  kiM 
pliMw  ar  wrila  lar  ao  ao* 


Whether  you  are  winding  for  service  at  high  ambient  temperatures 
—  for  increased  continuous  power  ratings  —  for  greater  short-time 
overload  capacity  . . . 

Or  designing  for  space-and-weight  savings ...  ^ 

You  will  find  the  Class  **11”  insulation  you  want  in  the  complete 
Irvington  line. 

Depending  on  service  requirements,  your  high-temperature  insula¬ 
tion  job  may  call  for  Silicone  Varnished  Fiberglas*,  in  yard  goods, 
tape  or  tubing  forms;  Silicone  Glass  Mica;  Silicone  Satumtcd  or 
Silicone  Coated  Asbestos;  Silicone  Rubber  Coated  Fiberglas; 
Silastic* ‘Tape,  Teflon  Coated  Fiberglas. 

We  make  them  a//  —  we're  ready  to  help  you  use  each  to  best  advan¬ 
tage.  Write  for  a  free  copy  of  our  book  —  Irvington  Class  ''H”  Insu¬ 
lations  —  it  contains  samples.  Perhaps  you'd  prefer  to  talk  with  one 
of  our  engineers.  The  coupon  below  is  for  your  convenience.  Send 
it  today.  No  obligation. 


*Owo«it>Coriitftf  Fiborfloi  Corp.  **Do«  Comipf 


Available  for 

immediate 

delivery 


(ceaHiwd) 


TUBES  AT  WORK 


the  three  transformers  or  re¬ 
peating  coils,  r„  Tt  and  T,  of  Fig. 
2,  may  be  combined  into  one  hybrid 
coil  as  shown  in  Fig.  3.  The  over¬ 
all  dimensions  of  such  a  hybrid  coil 
are  only  about  3i  by  2  by  2  inches. 
The  use  of  a  single  transformer  of 
the  multiwinding  hybrid  type  makes 
it  possible  to  assemble  the  entire 
four-wire — two-wire  termination 
set  on  a  4  by  8-inch  size  panel. 

Use  of  Monitoring  Jack 

The  monitoring  jack  connected 
across  the  secondary  winding  of 
transformer  T.,  Fig.  2,  may  be  uti¬ 
lized  for  the  following  purposes: 

(1)  A  pair  of  head-phones  may  be 
plugged  into  the  jack  to  monitor 
the  communication  channel. 

(2)  A  db  meter,  vtvm,  or  similar 
device  may  be  inserted  to  measure 


TO  RADIO  TRANSMITTER 

_ _  t|  ..'^1r""60o  ohm 


MON  JACK 


FROM  RADIO  RECEIVER 


FIG.  3 — Dupln  iwitching  connactlon 
with  lh»  r«p«ottng  colls  comblnsd  Into 
on#  hybrid  coU 


Standard 

High  Frequency  Transmitter 


the  relative  audio  levels  and  to  check 
the  balance  of  the  hybrid  termina¬ 
tion.  These  instruments  should  be 
terminated  in  600  ohms  (if  not  so 
designed)  in  order  to  obtain  accur¬ 
ate  measurements. 

(3)  Another  telephone  circuit 
can  be  connected  to  the  monitoring 
jack  for  a  conference  circuit. 

Audio  Level  Adjustments 

Most  radiotelephone  transmitters 
used  at  amateur  radio  stations  are 
designed  for  use  with  hlgh-imped- 
ance  microphones  of  the  crystal, 
dynamic  or  similar  types.  These 
microphones  have  a  low-level  out- 
,  put,  usually  in  the  order  of  —30  db 
to  —55  db.  The  speech  input  from 
the  ordinary  telephone  line  ranges 
from  about  0  db  to  —20  db.  It  is 
necessary,  therefore,  to  reduce  ma¬ 
terially  the  gain  of  the  speech  amp¬ 
lifier  of  the  radio  transmitter.  In 
this  connection,  the  amplifier  gain 
control  should  be  adjusted  for  full 
modulation  of  the  radio  transmitter 


Type  LS.4-A 

A  short  wave  general  purpose  transmitter  specially  designed 
to  meet  the  requirements  of  modern  low  and  medium  power 
commercial  installations. 

Sarvica  C.W.,  J  power  C.W.,  M.C.W.,  Telephony  and  F.S.K. 

.  .  Fraqiiaaey  Ranga  1.76-20  mc/s  (IS-170  metres)  with  6  pre-set  frequencies. 

Output  Powar  800-1,300  watts  Carrier  on  C.W.  and  F.S.K. 

(I«M  Antmna  Grtalt)  250  watts  Carrier  on  M  .C.W.  and  Telephony. 

Principal  Faaturaa  Provides  a  number  of  independent  operating  channels. 

Any  one  of  the  operating  channels  can  be  selected  instantly. 

1  .  .  Any  channel  will  operate  into  common  or  separate,  balanced  or 

*'  unbalanced  aerials  or  lines. 

Automatic  connection  of  appropriate  aerial  for  channel  selected. 
Provision  of  variable  frequency  control  combined  with  “  spot  ” 

'  frequency  operation. 

Speech  amplifier  incorporates  V.O.G.A.D. 

High-speed  keying  available  if  required. 

Complete  remote  control  including  channel,  service  and 
aerial  selection. 

Deep,  high  quality  modulation  on  telephony. 
Compactness-accessibility-ease  of  maintenance. 

With  suitable  Drive  Unit,  the  transmitter  provides  frequency-shift 
as  well  as  “on /off”  keying  services. 

Tropical  finish. 

Standard  Telephones  and  Cables  Limited 

An  l.T.  ft  T.  Associate 

RADIO  DIVISION  .  New  Southgate.  London.  N.ll,  England. 


Match,  1951  —  ELECTRONICS 


These  (ightweiohi  floatinq 
rotors  start  instantly... 
stay  in’sync'j 


This  rotating  magnetic 
field  virtually  makes  the 
rotors  float! 


‘V^The  shaft  floats  on  oil-coated 
V  bearing  surfaces.  No  metal 
f  to  metal  contact! 


ALLTELECHRON  TIMING- 
MOTOR'S  are  Instantly... 
Constantly  Synchronous 


can 


READ  ALL  ABOUT 
FLOATING-  ACTION 
IN  THIS  BULLETIN 


Split^econd  liming  and  precise 
control  of  lightweight  moving  parts 
are  jobs  that  Telechron  synchro- 
sealra  motors  do  best.  The  unique 
floating  action  of  the  rotor  ia  just 
one  of  many  features  that  make 
them  instantly  self-starting  and 
keep  them  constantly  synchronous 
fo^ears. 

Telechron  timing  motors  have 
an  outstanding  record  of  accurate 
performance.  The  more  than 
000,000  Telechron  motors  used 
in  instruments,  timers,  electric 
clocks,  cost  recorders,  cycle  con¬ 


trollers,  etc.  in  the  past  30  years 
are  your  assurance  of  perfect 
satisfaction.  And  remember,  the 
world-wide  recognition  ofTelechron 
Inc.  in  the  timing  field  also  adds 
a  valuable  sales  feature  to  your 
product.  Why  not  talk  your  timing 
problems  over  with  a  Telechron 
application  engineer?  In  the  mean¬ 
while,  write  for  Bulletin  IS-110 
for  torque  ratings  and  other  up- 
to-the-minute  data  on  Telechron 
synchronous  motors  and  instru¬ 
ment  movements,  telechron  inc 

A  GENERAL  ELECTRIC  AFFIUATE. 


TELECHRON  INC.  ^ 

43  Union  Street,  Ashland,  Massachusetts 

Please  send  me  Bulletin  IS-110  which  gives  torque 
rating  specifications  and  other  application  data  on 
Telechron  synchronous  motors  and  instrument 
movements. 
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the  ^ 

new  1 

PRECISION 

COIL 

BOBBINS  J 


SIGNAL 


ky 

AIRCRAFT  RADIO  Corporation 


NO  INSULATION  STRIPS  NEEDED 
STRONGER  MAGNETIC  FIELDS 
CLOSER  WINDINGS 


STREETER  -  AMET  COMPANY 

4101  N  RAVENSWOOD  AVE  CHICAGO  13  ILL 


wHh  Anchored  Flanges  .  .  . 
can't  come  loose! 


FlanqM  ora  Mcuialr  lockad  in 
ploca  on  a  plostic-cootod  coro  to 
OMura  ooiU  wound  to  cloaar  tol- 
aroncoa — iawai  raiacti.  Flonga 
connot  tUda  to  allow  crowding 
oi  toms — wlia  cannot  >Up  oil  coll 
iorm.  Spiral  winding  —  haory 
baot-traatad  compraaiion — ovar- 
all  impragnotion.  Mada  in  any 
shapa  or  tiza  to  your  ipacs.  oi 
ilnast  dialactric  Krait  fish  papar. 
caliuloaa  acalata  or  combination. 

Write  for  FREE  aompla  TODAY 


Do  you  need  a  parmanant  record  oi  time  and  numbara.  that  apply  to  your  lab¬ 
oratory  or  production  work?  Straatar-Amat  bos  tba  initrumant  wbicb  will 
oecnrataly  and  spaadlly  record  aitbar  numbara  or  time  or  both  at  the  aoma 
time  on  paper  tope  ior  aoay  readability. 

The  counter  oparotae  by  any  moona  capable  oi  aupplying  a  awitch  cloenra  or 
on  elactricol  impulaa.  Counta  may  be  indexed  by  time  or  number  printed  along- 


aide  the  count 


For  high  apaad  counting  oi  a  pradatarminad  number 
oi  artklea,  Straatar-Amat  Pradatarminad  Countara 
automatically  count  than  abut  oii  or  control 
oaaociotad  mochlnary  when  tha  pradatarminad  num¬ 
ber  ia  reached.  An  outatonding  Umaaorar  whan 
packing  a  given  numbar  oi  orticlaa  In  a  carton, 
maoavring  lengtha  oi  wire  or  ahaata  in  o  bnndla. 
Tall  na  your  apaciflc  counting  problem.  Wa  know 
wa  can  help  you  aconomlcolly. 


'  TYPE  H-14  108.1  IS  MEGACYCLES 

Sundard  signal  source  for  complete 
testing  of  VHP  airborne  omnirange 
and  localizer  receivers  in  aircraft  or 
on  the  bench  is  ARC’S  Type  H-l4 
Signal  Generator.  It  checks  up  to  24 
onmi  courses,  omni  course  sensitivity, 
to-from  and  flag-alarm  operation, 
left-center-right  on  90/150  cycle  and 
phase-localizers,  and  all  necessary 
quantitative  bench  tests.  Permits 
I  quick,  accurate,  check-out  of  aircraft 
i  just  before  uke-off.  For  ramp  checks 
RF  output  1  volt  into  52  ohm  line; 
for  bench  checks,  0-10,000  micro¬ 
volts.  AF  output  available  for  bench 
maintenance  and  trouble  shooting. 

Pri(«  $8tS.OO  n«t,  f.e.b.  SooiMmi,  N.J. 


iyp«  H*12  VHF  Signal  Generator 
900  —  2 100  me— source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  cir¬ 
cuits  with  controls  for  width,  delay, 
and  rate,  and  provision  for  external 
pulsing.  Frequency  calibration  better 
than  1%.  Built  to  Navy  specs  for 
research,  production  testing.  Equal  to 
Miliary  TS.419/U. 

(Mu  I  $1/850.00  not 

V  HvVy  f.«A.  Boanten,  N.J. 


qooo 


TIME  AND  NUMBERS 


Writ*  for  Ulajtratod  drcnlar 
SC  28 


2041  W.  CharlMten  St.  •  Chicago  47,  III. 

Plant  #2,  79  Chopol  St.,  Hartford,  Conn.  Abo  Mfn.  of  dloloctrk  papor  tuboi. 


AIRCRAFT  RADIO  CORPORATION 

Boonton  New  Jersey 

Dependab’e  i  e:*ron,c  fquiprnrnt  Since 
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engineering  brains 


A -SPEER  CARBON  COMPANY  SUBSIDIARY 


especially  forQJj 


if  electronic  components/  such  os  high  voltage 
condensers#  are  your  problem 

Built  in  quantity 

to  your  mosf  exacting  specifications 
for  stability  in  service 


DU  BOIS,  PENNSYLVANIA 

Compl«ti  your  Qmiits  with  Rodstors,  CoH  Fonm  and  Iroa  Com  by  Spoor  Rodstor  Corp^  $1.  Moryi,  Po.  oaolhar  SPffil  CARION  CO.  wbdSary 
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Here  is  reliable  vibration  protection  for  base-mounted 
airborne  electronic  equipment . . .  and  for  other  apparatus 
which  must  function  properly  above  and  below  usual 
temperatures.  And  TEMPRCXDF  Mountings  are  priced 
to  meet  the  needs  of  manufacturers  in  competitive  markets. 

TEMPROOF  Mountfngs  provide  superior  protection 
by  maintaining  their  high  vibration-isolating  efficiency 
from  — 80“F  to  +  250°  F.  Selective-action  friction  damp¬ 
ers  prevent  excessive  movement  at  resonant  frequencies. 
Equipment  does  not  sag  or  droop  .  .  .  mounting  drift  is 
negligible.  The  unusually  wide  load  range  of  TEM¬ 
PROOF  Mountings  makes  it  possible  to  standardize  on 
one  mounting  for  several  types  of  equipment,  and  to  effect 
additional  economies  in  purchasing,  storage  and  assembly. 


For  complete  information  on  TEMPROOF  Mountings,  or  for 
specific  recommendations  concerning  their  use,  write  to  Product 
and  Sales  Engineering  Department.  A  quantity  of  Vibration  Iso¬ 
lation  and  Natural  Frequency  Charts  in  full  color  is  available. 
Copy  of  each  will  be  sent  free  upon  request. 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 

Canadian  Rtpresentative:  Railway  &  Power  Engineering  Corp..Ltd. 


Vibration-Control  Mountings 
.  .  .  Bonded-Rubber  Parts 


TUliS  AT  WOtK 


(CMtimitd) 


on  the  incoming  speech  from  the 
telephone  line.  This  usually  re¬ 
quires  the  operator  to  ride  the  gain 
of  the  transmitter  on  a  connection 
to  the  telephone  network. 

During  the  reception  period,  the 
volume  control  of  the  radio  receiver 
should  be  adjusted  to  give  sufficient 
audio  level  to  the  telephone  line, 
corresponding  to  average  speech 
conditions.  Telephone  companies 
usually  require  that  audio  inputs 
to  their  lines  from  amplifying  de¬ 
vices  should  not  be  greater  than 
about  +8  db,  based  on  12  mw  refer¬ 
ence  and  care  should  be  taken  not 
to  exceed  this  value.  Crosstalk  may 
be  present  in  telephone  cables  at 
high  audio  levels  and  this  condition 
must  be  avoided  at  all  times.  It  is 
suggested  that  a  db  meter  or  v-u 
meter,  terminated  in  600  ohms,  be 
bridged  across  the  tip  and  ring  of 
the  telephone  line  to  check  the  audio 
level  from  the  radio  receiver.  The 
volume  control  of  the  receiver 
should  be  adjusted  for  optimum 
operation,  exercising  care  not  to 
exceed  the  8-dbm  level  on  average 
peaks.  A  vtvm  or  db  meter  also 
may  be  connected  to  the  monitoring 
jack  to  monitor  levels  after  the 
initial  adjustments  are  made  and 
reference  values  established. 

Repeating  Cod* 

The  repeating  coils  or  transform¬ 
ers  described  are  standard  types 
made  by  telephone  manufacturing 
companies.  It  is  possible  to  utilize 
Army  surplus  types  in  place  of 
transformers  T,,  T,  and  T„  Figs.  1 
and  2.  The  Signal  Corps  type  coil 
C-161  or  repeating  coil  C-112  may 
be  substituted  for  T,  and  T.. 

If  a  type  C-161  coil  is  used  in 
place  of  repeating  coil  T,,  it  is  de¬ 
sirable  to  install  a  dpst  switch  to 
disconnect  this  coil  from  the  tele¬ 
phone  line  when  not  in  use  because 
this  type  of  repeating  coil  has  no 
split  windings  for  the  insertion  of 
a  l-/tf  d-c  blocking  capacitor  across 
the  telephone  line.  It  is  not  advis¬ 
able  to  insert  a  series  blocking 
capacitor  because  of  the  resultant 
mismatch  and  distortion  introduced 
in  the  telephone  circuit. 

This  article  was  abstracted  from 
a  paper  entitled  “Extending  Radio 
Circuits  To  Wire  Line  Facilities 
for  Emergency  Communications”, 
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D-C  CAPACITORS 


for  ambient  temperatures 

-55°C 
•»*125°C 


r 


General  Electric  Permalil  capacitors  are  designed  for  use  at 
extremes  in  temperature— in  high  ambients — or  in  high  altitudes 
where  extreme  cold  is  encountered.  They  are  suitable  for  all 
blocking,  by-pass  and  filtering  applications. 

These  capacitors,  while  using  paper  dielectric,  are  treated 
with  a  plastic  compound  that  retains  its  electrical  stability  at 
both  high  and  low  operating  temperatures.  Units  are  available 
in  case  styles  CP-53,  61,  63,  65  and  70,  as  covered  by  specifi¬ 
cations  JAN-C-25 — in  ratings  of  .05  to  2.0'muf,  400  volts  DC. 
Containers  are  metallic  and  are  sealed  with  G-E  long-life  all¬ 
silicone  bushings. 

For  full  information  on  Permafil  capacitors  see  your  local  G-E 
representative.  Or  write  Apparatus  Department,  General  Electric 
Company,  Schenectady  5,  Sew  York. 


Where  space  or  weight  are 
especially  inrportant 

Permafil  capacitors  will  average 
about  1/10  the  size  and  weight  of 
liquid-filled  capacitors  when  designed 
to  operate  at  125°C 

Where  short-life  characteristics  are 
permissible  additional  savings  in 
size  and  weight  are  possible.  If  you 
have  a  short-life  capacitor  application 
in  mind,  G-E  engineers  would  like  to 
discuss  it  with  you. 


GENERALB  ELECTRIC 
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Need  VOLUME 


WW*’ 


THE  LEWIS  ENGINEERING  CO 


/  \  !  t 

CONNECTICUT 


NAUGATUCK 


RUNNING  TIME 
■  METER 


•  Designed  for  use  on  AC  lines 
where  successful  servicing  of  elec¬ 
tronic  or  electricol  equipment  de¬ 
pends  upon  the  regular  servicing  of 
such  equipment  based  on  octual 
operating  (or  idle)  time.  Unit  has 
a  range  of  9999.9  hours  and  resets 
automatically  at  10,000  hours.  Con 
be  supplied  for  either  120  or  240 
vofts.  60  cycle  operatioa  and  has 
operating  temperature  of  — SS  to 
-I-55'  C. 

•  The  Running  Time  Meter  is 
housed  in  Burlington's  attractive, 
block  bakelite  3"  square  or  3W' 
round  cose. 

Write  Dept.  F  31  for  further  de¬ 
tails. 


Investigate 


•  10,000  beer  ovtomotk  reset 

•  ~S$  te  -!  SS**  C  oRemting  temperature 


Economy  Way  to  Got  Volumo! 

If  it's  VOLUME  you  need  on  small 
tubular  metal  parts  similar  to  these,  be 
sure  to  look  into  Bead  Chain’s  MULTI¬ 
SWAGE  Process.  Send  the  part  (up  to 
14'  dia.  and  to  1  length)  and  your 
specs  for  o  quotation.  Chances  ore 
you'll  find  o  new  way  to  effect  im¬ 
portant  savings. 

Much  Cheaper  Than  Solid  Pins 
Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
hove  cot  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without 
sacrificing  strength  or  accuracy.  Often 
this  is  possible  to  accomplish. 

Typical  Applications  — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  electronic  and 
mechanical  products: — Toys  .  .  .  Busi¬ 
ness  Machines  .  .  .  Ventilator  louvres 
. . .  Radio  and  Television  apparatus .  .  . 
Terminal-boards  .  .  .  Electric  Shavers 
.  .  .  Phono  Pick-ups,  etc.  For  DATA 
BUUETIN,  write  to 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
ft  nXTURE  WIRE 

INSULATD 
RESISTANCE  WIRE 

RBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIHCATIONS 


/  Are  you 

'  concerned 

^jXwith  an  unusual 

^^HEATING  PROBLEM? 

We  make  a  specialty  of  in¬ 
sulated  resistance  wire.  Per¬ 
haps  we  can  help  you.  We  can  , 
furnish  either  straight  wire  or  | 
flexible  core  wound  elements. 

Our  heat  resisting  insulations 
are  supplied  in  glass,  asbestos 
or  coinbinations.  Write  or  call 
us  about  your  problem. 

Send  your  eleetronie  control,  communications  or  opplhneo  wir¬ 
ing  specifications  tor  a  rocommondtd  solution  by  our  onginotrs. 

FOR  A  TRIAL  ORDER  OR  A  CARLOAD  twuuH 


BEAD  CHAIN  »-  c.- 

••  Mountain  Orovo  St.,  Bridgoport  5,  Conn. 

Monufocturors  of  BEAD  CHAM— Iho  kMt- 
lott  drain  of  a  ItnuMnd  utoi,  for  Ashing  tocklo, 
novohy,  plumbing,  oloctrical,  jowolry  and  in¬ 
dustrial  produds. 
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.  .  .  tlu  prime  rt’i]uisitc5  anJ  tke  murk  of  tite  nuster  pilot 
tlirou^lumt  the  aga. 

But  no  hand,  however  staunch,  no  eye,  however 
steady,  could  master  the  modern  high-speed  aircraft  with¬ 
out  aid  from  its  complex  instrumentation  and  control 
systems.  These  are  the  systems  that  strengthen  the  pilot’s 
hand  a  hundred-fold  .  .  .  that  present  to  his  watchful 
eye,  instantly  and  accurately,  his  progress  in  flight. 


it  And  the  heart  of  these  systems  is  frequently  a  small, 
high-precision  electric  motor  produced  by  Kollsman  engineers — 
outstanding  specialists  in  the  field. 

unit  in  Kollsman’s  line  of  miniature  special  purpose  motors 
represents  the  solution  to  a  particular  control  problem.  Each  one  has 
been  engineered  to  provide  specific  performance  characteristics,  with  the  same 
high  degree  of  precision  for  which  Kollsman  instruments  and  optics  are  known. 

★  Today,  the  skill  and  experience  of  Kollsman  engineers,  in  combination  with 
all  resources  of  the  Kollsman  Instrument  Corporation,  work  unceasingly 
toward  the  solution  of  vital  instrumentation  and  control  problems. 

Kollsman  Instrument  Corporation,  8008  45th  Avenue,  Elmhurst,  N.Y. 


KOLLSMAN  INSTRUMENT  CORPORATION 


ELMHURST.  NEW  YORK  •  CL&4DALE,  CALIFORNIA 
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Scotch 

Electrical 
Tapes  ^ 


MANUFACTURINO  electrolytic  condenser* 
at  The  Magnavox  Co.,  Fort  Wayne,  Ind.  New 
high  purity  “SCOTCH”  Electrical  Tape  No.  42 
cuts  corrosion  and  breakdowns. 


MSTAUINO  antenna  lead-in  with  “SCOTCH" 
Electrical  Tape  No.  33.  Plastic-backed  tape 
seals  out  moisture — prevents  snow  and  ghosts. 


Shows  you  how  TV  manufacturers  cut  costs 
with  "SCOTCH"  Electrical  Tapes 


New  booklet  gives  many  time-saving  usessof  these  modem, 
pressure-sensitive  “SCOTCH”  Electrical  Tapes.  Tells  how  high 
dielectric,  mechanical  strength  and  thin  caliper  equip  these 
tapes  for  use  in  the  manufacture,  installation  and  mainten¬ 
ance  of  television  sets. 

There  are  over  30  different  tape  formulations,  many  types 
of  backings  including  plastic,  acetate,  cloth,  treated  paper. 
Get  the  details  on  how  stick-at-a-touch  “SCOTCH”  Electrical 
Tap)es  are  filling  every  TV  taping  need.  Mail  the  coupon 
below  to  Dept.  ES351. 


MAINTAININO  TV  with  “SCOTCH”  Electri¬ 
cal  Tape  No.  33  cuts  repair  time  as  much  as 
SO  per  cent.  Leads  are  easily  spliced.  Difficult 
soldering  is  eliminated. 


Minnesota  Mining  &  mfg.  co.,  dept,  esssi 

SAINT  PAW  A,  MINNESOTA 


PImm  tend  copy  of  ntw  booklof,  "Topot  for  Tolovition. 


The  term  ‘‘SCOTCH'*  and  the  plaid  design  are  registered  trade  marks  for  the  more  than  100  adhesive  tapes  made  in  U.S.A.  by  Minnesota  Mining  fli  Mfg.  Co^ 
St.  Paul  6.  Minn.-^lso  makers  of  ‘'Scotch”  Sound  Recording  Tape.  “Underseal”  Rubberised  Coating.  **Scotchltte”  Reflective  Sheeting,  “Safety>Walk”  Non¬ 
slip  Surfacing.  **3M”  Abrasives,  *'3M”  Adhesives.  Geiseral  Export:  Durex  Abrasives  Corp.,  New  Rochelle,  N.  Y,  In  Canada:  Canadian  Durez  Abrasives  Ltd.* 
Brantford.  Ontario. 


March.  1951  —  ELECTRONICS 


(coiiHniiH) 


TUIES  AT  WORK 


which  appeared  in  the  April,  1950, 
issue  of  the  Military  Amateur 
Radio  System  Bulletin. 


Vibrator  Power  Supplies 
for  Railroads 

By  L.  R.  Thomas 

Rlectronica  Bnffineer  | 

AtcAtoon,  Topeka  and  Santa  Fe  Rnilway 
Chicago,  Illinoia 

To  OPERATE  communication  services 
on  rollintr  stock  and  between  rolling 
stock  and  fixed  locations,  the  Atchi¬ 
son,  Topeka  and  Santa  Fe  Railway 
Co.  has  installed  vibrator  power 
supplies  working  off  the  starting 
battery  of  diesel  engines.  By  this 
means,  direct  voltages  of  32,  64  and 
110  volts  are  converted  to  110-v  i 
60-cycle  alternating  voltage.  I 

The  heart  of  the  vibrator-inverter 
circuit.  Fig.  1,  is  a  tandem  heavy- 
duty  vibrator  carrying  four  inde-  , 
pendent  power-handling  circuits 
and  duplicate  independent  driving 
circuits.  A  spare  vibrator  is  also  i 
included  which  is  switched  in  auto¬ 
matically  upon  failure  of  the  oper¬ 
ating  unit. 

The  vibrator  uses  precision- 
ground  ceramic  spacers  and  is  shock 
mounted  within  its  case  to  permit 
acurate  functioning  of  the  vibrator 
in  any  position  and  under  extreme 
conditions  of  vibration,  heat  and 
shock.  The  vibrator  is  a  plug-in 
type  and  is  arranged  on  the  equip¬ 
ment  so  that  it  is  easily  accessible 
when  replacement  is  necessary. 

Full  use  of  the  four  power-han¬ 
dling  circuits  is  available.  Each 
contact  pair  is  permitted  to  operate 
independently  of  the  other  contacts 


FIG.  1 — SimpIUied  ichamotic  oi  th«  M-v 
Tlbrolor  powat  lupply  >howinq  dia  lour 
Indapandant  power  handling  circuit*. 
Tho  auxUlary  ribrotor  is  connactad  In 
parallel  with  the  one  shown.  Nota  the 
coupled  reactor* 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS! 


FLEXIBILITY 

In  rock  or  consoU,  or  in  its  roolly  itorfoblo  cotot* 
tho  Moonocordor  will  uiit  ovory  pvrpoM.  PT6 
Sorlot  »liown  it  tho  moit  widoly  usod  profM* 
Monol  topo  rocordor  in  fho  world,  ond  it  ovoil* 
oblo  with  3  ipoods*(3^4r  7V2/13*)if  proforrod. 


FIDELITY 

Lifalika  ten*  quality,  low  distortion  meat  N.A.B. 
stondordi  —  and  at  a  modorot*  prkal  FT63 
Sariat  shown  in  rock  mount  oho  offars  thraa 
haods  to  arosa,  racord,  ond  ploy  bach  to  mon¬ 
itor  from  tha  topa  whila  racording. 


3*0  NORTH  MICHIGAN  AVfNUE 
CHICAGO  I,  lUINOIS 


'  N.A.B. 

'ot::  ‘ 

FEATURES 

PT7  occommodotot  1 0Va  *  roots  and  offort  3  hoods, 
posftivo  timino  end  poshbotton  control.  PT7 
Sorios  shown  in  comploto  consolo  modol  is  else 
ovoiloblo  for  portoblo  or  rodi  moont.  For  out» 
stondinB  recording  oquipmont,  too  tho  comploto 
Metnocerd  Hno  —  PTd*  FT63  ond  PT7. 


WRITE  FOR  NEW  CATALOG 


Mognacerd,  Inc.,  Dapl.iB~3 
360  N.  Michioon  Avo..  Chicofo  I*  III. 
Sand  ma  lotast  catalog  of  Moenacord 
Equipmant. 
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ATLAS  COIL  WINDERS,  INC. 

STAMFORD  CONNECTICUT 


CUSTOM  WINDING 

EXPERIMENTAL 

ELECTRONIC  SUB-ASSEMBLIES 

To  Moot 

GOVERNMENT 

SPECIFICATIONS 


NOW! 


4  Better  Frequency  Standard  Crystal 


AQUAL 

SIZE 


•k  Absolute  Hermetic  Seallni 
■k  Dependable  Vacuum 
W  Higher  Q 

k  No  Supersonic  Reflections 
•k  Greater  Stability 

JAMIS  KNIGHTS  UWt  pndf  in  presenting  the  iK  G-9,  lirsi  «f  4 
series  el  new  crystelt  employing  4  gUsi  envelope  lor  ebselute  Ker* 
metK  seeling.  A  dependable  veeuym  <«n  be  meinteined,  resoHing 
HI  higKer  crysUl  Q  erid  ebsolute  becdom  bom  tHe  ellccts  ol  super¬ 
sonic  rcilections. 

AltKough  new  eveilebic  only  in  limited  quentities  end  only  in 
tbe  ^  to  900  KC  renge«  it  is  plenned  to  use  tins  mounting  on 
higHet  Irequencies. 

Escellent  tkermel  insuletion  is  eHerded  by  tbe  gteii  end  vecuum. 
utilising  the  principle  ol  the  thermos  bottle.  In  oven  opeietion.  lor 
instefKC.  e  thermostet  cycle  ol  severel  degrees  will  result  in  e 
chengc  ol  only  4  Irection  ol  4  degree  et  the  crystel^providmg 
stebility  never  belere  possible! 

LESS  CRTSTAL  ** AGING'*— Greeter  cteentincss  is  echieved  in 
the  new  JK  G-9  beceuse  gless  is  not  porous  end  does  not  de-ges  es 
does  metel.  Temperetures  thet  would  be  destructive  to  the  cherec* 
teristics  ol  e  crystel  ere  necessery  lor  complete  dc>gessing  ol  metel 
holders,  wherees  deen  gless  holders  ere  reletively  cesy  to  de*ges. 
leceuse  no  Himes  ere  emitted  by  the  seeling  operetion,  crystel 
“eging"  is  substentielly  reduced. 

With  minimum  power  dissipetion,  es  employed  in  modern  oscil- 
letor  design,  the  new  jK  G-9  provides  e  new  stenderd  ol  stebility 
phrs  ycers  ol  trouble-lree  precision  operetion. 


W\ 

F2 

3 

K 

a  on 

1 

*7^  P<t*K€4 

1  SANDWICH,  ILLINOIS 

Spneify  JK  for  cIvHloo. 
oillltory  or  oniottor  oiof 


Boost  Production 


OF  ELECTRONIC  OR 
ELECTRICAL  ASSEMBLIES 


"DIAMOND  H"  SNAP-INS 


*$av«  Man  Heart  —  toggle  switches,  pilot 
lights,  convenience  outlets  and  inter¬ 
connecting  load  plugs  just  snap  into  their 
holes.  Wire  them  up  before  or  after. 
Spring  clips  hold  them  firmly  and  per¬ 
manently.  Wide  flanges  eliminate  need 
for  exaaing  tolerances  in  finish  around 
installation  holes. 

*Gat  Paak  Parfermonca  —  simple  in  design, 
rugged  in  construction,  "Diamond  H" 
Snap-Ins  are  built  to  give  positive,  un¬ 
failing  action  under  demanding  service 
conditions. 

Switches,  both  single  and  double  pole,  have 
contacts  held  together  under  positive  spring 
action  in  "on"  position.  Rated  12  and  20  A. 
125  V;  10  A,  250  V.,  A.  C,  and  also  avail¬ 
able  with  horsepower  ratings.  Pilots,  rated 
115  V  or  230  V,  A.  C,  have  large  faceted 
lenses  to  give  greatest  light  output  of  any 
comparable  pilots  on  the  market.  All  avail¬ 
able  in  black,  white,  brown  or  special  color 
plastic. 

V'rite  today  for  complete  details. 

THE  HART  MANUFAGURING  COMPANY 

302  BARTHOLOMEW  AVENUE 
HARTFORD,  CONNECTICUT 
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VIBRATION  INDICATOR  PROVES  VALUABLE  INSPECTION  TOOL 


G-E  Magnetic  Thickness  Gage 
Aids  Paint  and  Resin  Studies 

The  General  Electric  Type  B  magnetic 
thickness  gage,  a  portable  instrument  for 
measuring  the  thickness  of  nonmagnetic 
material  on  a  magnetic  surface,  is  now 
being  used  by  the  G-E  Chemical  Depart¬ 
ment  in  the  development  of  new  paints 
and  alkyd  resins  for  industrial  finishes. 

The  gage  is  proving  particularly  valu¬ 
able  for  checking  and  controlling  the 
thickness  of  the  many  paint  and  resin 
samples  constantly  being  tested.  Since 
the  tests  are  designed  to  reveal  the  wear¬ 
ing  and  covering  characteristics  of  one 
sample  in  relation  to  the  characteristics 
of  the  other  samples,  uniform  sample 
thickness  is  essential. 

With  its  high  sensitivity,  the  magnetic 
thickness  gage  gives  readings  well  within 
the  required  degree  of  accuracy.  Because 
it  measures  magnetically,  it  does  not  in 
any  way  deface  the  samples.  And  because 
of  its  small  size  and  light  weight,  it  is 
always  available  for  on-the-spot  use. 


The  Mutual  Boiler  and  Machine  In¬ 
surance  Company  of  Boston,  Massa¬ 
chusetts,  established  1887,  is  now  using 
the  General  Electric  lightbeam-type 
vibration  indicator  extensively  in  its 
regular  inspections  of  insured  machinery. 
The  company  considers  this  easy-to-read 
and  highly  accurate  (  *3%)  indicator  to 
be  an  important  instrument  in  the  $1000 
test  kit  used  by  its  field  personnel. 

In  general,  every  piece  of  rotating 
equipment  insured  by  Mutual  is  given 
three  inspections  a  year.  Since  excessive 
vibration  in  this  type  of  equipment  is  one 
of  the  surest  signs  of  trouble,  it  is  a 
major  consideration  in  determining 
whether  a  particular  machine  is  a  good 
insurance  risk.  Mutual’s  engineering  de- 
jpartment  tries  to  maintain  a  vibration 
'  amplitude  of  not  more  than  two  mils  as  a 
standard  for  insured,  high-speed  rotating 
machinery. 


In  making  vibration  measurements. 
Mutual  frequently  uses  a  mass/wei^ht 
system.  But  in  nearly  all  cases,  the  G^ 
vibration  indicator  is  used  as  the  fiml 
authority.  Mutual  engineers,  reportiag 
highly  satisfactory  results,  say  that  tjM 
G-E  vibration  indicator  has  proved  idssl 
for  their  purposes. 


Carbon-arc  Intensity  Tests 
Made  with  Type  C-E  Recorder 

In  line  with  its  policy  of  constantly 
searching  for  new  ways  to  improve  its 
products,  the  National  Carbon  Division 
of  the  Union  Carbide  and  Carbon  Cor¬ 
poration,  New  York,  has  for  some  time 
been  using  a  General  Electric  Type  CE 
photoelectric  recorder  in  its  carbon-arc 
intensity  tests. 

These  tests,  conducted  at  the  National 
Carbon  Research  Laboratories,  Cleve¬ 
land,  are  designed  to  give  precise  indica¬ 
tions,  in  microamperes,  of  the  light  in¬ 
tensities  of  various  carbon  arcs. 

At  one  end  of  a  twelve  foot  room,  the 
illuminated  carbon  crater  is  placed  in  a 
test  lamp  directly  behind  a  lens  of  25.4:1 
magnification  (thus  making  one  inch  at 
the  image  equal  to  one  millimeter  at  the 
source).  At  the  opposite  end  of  the  room, 
a  photocell,  driven  along  a  transverse 
rod  by  a  small  synchronous  motor,  picks 
up  the  arc  light  at  different  angles  of 
1  deflection.  The  photocell  is  connected  to 
I  the  G-E  photoelectric  recorder,  which 
I  writes  a  continuous  and  permanent 
record  of  light  intensity. 

The  National  Carbon  Division  chose 
the  G-E  recorder  because  of  its  extremely 
high  sensitivity.  In  these  tests,  it  can 
record  intensities  as  low  as  1  micro¬ 


ampere  and  as  high  as  500  microamperes. 

The  G-E  recorder  weighs  only  35  lbs. 
and  is  available  for  either  portable  use  or 
semi-flush  mounting.  Its  response  can  be 
as  fast  as  sec.  for  full-scale  deflection. 


SECTK3N  A602-199 
APPARATUS  DEPARTMB4T 
G&IERAL  ELECTRIC  CO. 

SCH»4ECTAOY,  N.  Y. 

P1«ot*  ««nd  m«  information  on  tho  follow¬ 
ing  products: 

□  Ughtboom-typo  vibration  indicator 
(GEA-4U0) 

□  Typo  CE  photooloctric  rocordor 
(CEC-254) 

□  Typo  B  mognotic  thicknoss  gogo 
(GEC-319) 
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CONSOLIDATED  ENGINEERING 

CORPORATION 

Analytical  Instruments  for  Science  and  Industry 
620  NO.  LAKE  AVE.  PASADENA  4,  CALIFORNIA 


TUBES  AT  WORK 


(continued) 


Arterial  Blood  Pressure 


in  assuminir  its  share  of  the  total 
load  even  though  there  may  be  an 
appreciable  difference  in  exact  time 
of  closure  of  contact  pairs  which 
apparently  are  operating  simulta¬ 
neously.  This  is  accomplished  by 
each  of  the  four  side  reed  contacts 
operating  through  individual  reac¬ 
tor  windings  which  are  coupled 
with  the  opposite  side  reed  contact. 

The  vibrator  is  adjusted  to  pro¬ 
vide  60-cycle  operation  ±  one-half 
cycle  and  output  regulation  is  with¬ 
in  ±  6  percent  with  an  input  volt¬ 
age  variation  of  15  percent. 

Automatic  transfer  from  the  op¬ 
erating  vibrator  to  the  spare  unit 
is  accomplished  as  follows:  As  soon 
as  one  of  the  pair  of  vibrator  con¬ 
tacts  has  worn  through  the  tung¬ 
sten  contact-facing  material,  opera¬ 
tion  of  the  contacts  draws  an  arc 
from  the  soft  metal  backing  sup¬ 
porting  the  contact  surface.  The  arc 
builds  up  until  one  of  the  pair  of 
contacts  is  welded  together,  which 
in  turn  shorts  out  the  input  and 
blows  the  input  fuses.  The  transfer 
circuits  are  then  set  in  operation 
and  the  effective  vibrator  is  auto¬ 
matically  removed  from  the  power 
circuit.  The  new  vibrator  takes  over 
after  a  protected  period  of  several 
seconds  provided  by  a  relay. 

The  transformers  and  reactors  in 
the  unit  are  made  with  class-B  in¬ 
sulating  materials  which  permit 
continuous  operation  to  tempera¬ 
tures  as  high  as  150  C.  All  capac¬ 
itors  are  oil  impregnated  and  her¬ 
metically  sealed. 


or  Guided  Missile  Acceleration 


Consolidated’s  RECORDiNG  SYSTEM  E 

captures  both  for  study  and  accurate  analysis 


ITS  GREAT  VERSATILITY  makes 
CEC’s  new  Recording  Measurement 
SYSTEM  E  of  particular  importance 
in  today’s  expanding  test  and  research 
programs.  Its  operation  by  inexperienced  personnel  is 
expedited  by  the  highly  simplified  balancing-calibration 
procedures.  .  - 

Consisting  of  a  5-116  Recording  Oscillograph  and 
1-118  Carrier  Amplifiers  (9-  or  14-trace)  in  any  4- 
channel  multiple,  SYSTEM  E  yields  permanent  records 
of  phenomena  up  to  500  cycles  per  second.  Even  the 
most  transient  phenomenon  may  be  recorded,  meas¬ 
ured,  analyzed,  evaluated. 

SYSTEM  E’s  wide  range  might  well  be  the  answer 
to  your  own  instrumentation  problems.  A  note  to  our 
Pasadena  office  will  bring  complete  specifications. 


Vibrator  Life 

The  normal  life  of  the  vibrator 
in  service  on  switch  engines  has 
been  between  60  and  90  days  on  a 
24-hour  7-day-per-week  basis.  The 
life  on  diesel  road  locomotives  runs 
approximately  90  to  120  days  be¬ 
cause  the  units  are  turned  off  for 
greater  lengths  of  time.  Life  of 
vibrators  on  cabooses  has  been 
about  six  months  or  greater. 

Maintenance  of  the  vibrator 
equipment  is  much  less  than  that 
of  the  rotary  inverter.  An  addi¬ 
tional  advantage  is  obtained  in  that 
service  is  never  completely  lost  with 
this  type  of  equipment.  If  the  de¬ 
fective  vibrator  is  replaced  after 
the  automatic  switchover  has  been 
made  the  interruption  to  radio 


Ask  for  Bulletin  CEC-i^oy-X2 


I 


I 


otors 


"Count  on  Raytheon  to  run  itT  Design  engineers 
have  learned  to  rely  on  Raytheon  fractional 
hp  motors  when  they  want  to  run  things— for 
example,  FANS,  BLOWERS  and 
AIR  CONDITIONING  EQUIPMENT, 

Raytheon  Creative  Craftsmanship  assures 
Dependable  Performance  at  the  shaft— the  kind 
of  trouble-free  power  unit  that  manufacturers 
need  in  today’s  competitive  markets. 

Call  in  your  Raytheon  representative  for 
consultation  on  your  specific  application. 


TTK  2M  Sfcritd  2-^olt  M*Hr.  Fw  cofitinuom  dwtr  witkout 
faa  cogUng.  1/200  H  t/SO  kp  at  1200  rpm.  Flat  Spnd  Torque 
Com  and  Higk  Slortiiig  and  Full  Up  Torqw  art  ckaroclofnlk 
of  all  Typo  210  Raytkooa  oiolon.  IffMoacy  is  almost  doofclo 
tko  yaloo  ordinarily  obtalnod  in  Uiodod  two-polo  motors  of  tkis 
typo.  Writs  for  Dota  InHotin  1000. 


RAYTHEON  Typo 
470  Shodod  6-p^, 
1050  rpoi  Indactioa 
Motor. 


RUSSELL  ELECTRIC  COMPANY 
SUBSIDIARY  OF  RAYTHEON  MANUFACTURING  CO. 

4501  So.  Woftoni  loalavard  Dopt.  C-24  Cbicato  9,  llliooif 
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HOLTITl 


PRECISION  POTENTIOMETERS 


fZ/UBjclAljOrn. 

FASTENERS 


Varioiis  types  of  potentiometers  cus¬ 
tom  wound  to  specifications  ore 
ovoiloble.  They  feature  extremely 
close  limits  in  electrical  cborocteris- 
tics  ond  mechonicol  construction, 
low  electrical  noise,  low  torque,  and 
lonq  life. 


All  types  will  operate  within  speci¬ 
fied  limits  of  performonce  at  tem¬ 
peratures  — 55‘  C.  to  -|-55*  C.,  95% 
relotive  humidity  ot  altitudes  up  to 
50,000  feet.  Girrosion  resistant  ma¬ 
terials  are  used  throughout  and  all 
insulating  parts  are  fungicided.  Our 
potentiometers  meet  AN-E-19  speci¬ 
fications. 


A  minor  modHkation  of  the  stamlara  »nu- 
soidal  potentiometer  type  M-il-C  (at  illus¬ 
trated)  permits  operation  up  to  ISOO  RPM. 
After  a  test  of  28  million  eyelet  at  1800  RPM, 
one  of  these  units  showed  negligible  wear. 


We  invite  your  inquiries  and  speci 
fications. 


Write  for  Bulletin  F-68. 

THE  GAMEWELL  COMPANY 

Newton  Upper  Falls  64,  Massachusetts 


•  TELEVISION  WAVE 
FORM  OBSERVATION 

•  RADAR  PULSE  J 


The  uniform  precision  of  HOLTITE 
fasteners  meets  the  high  standards  de¬ 
manded  of  component  parts  in  the  as¬ 
sembly  of  electronic  equipment.  Made 
of  the  highest  grade,  laboratory-tested 
materials,  these  accurate,  rugged  units 
are  quality-controlled  at  every  stage 
of  production  to  insure  smooth  applica¬ 
tion  and  trouble-free  performance. 


HOLTITE  screws  are  made  in  all 
types,  sizes,  metals  (especially  stain¬ 
less  steel )  and  finishes  required  in 
electronic  equipment.  Special  fasteners 
are  made,  on  order,  exact  to  specifica¬ 
tions,  samples  or  prints. 


with  TV  and  Radar  puls*  typ*  tignali. 


Raiponi*  3  db  dawn  at  5  M.C. 


•  CompUtaly  salf-canlainad  including  pownr 


pply.  Na  modiflcaliont  ta  Ih*  20t  or 


304  Scapn  rnquirnd. 


■  Siu  malchni  both  Typn  201  and  304  tcopni 


and  tin  plains  arn  furnishnd  la  fasinn  both 


inslrumnnts  lognihnr. 


Canvnrl  your  Typn  20t  and  304  $cnpns  far  TV  and  Radar  Intling,  for  only  $195.00 


CONTINENTAL 

SCREW  COMPANY 


Manufocturers  or  a  complete  line  of  TV  ancf  Radar  Test  Equipment 


TQl-msIrumQrit  Co.tnc 


New  Bedford.  Mass,  U.S.A 


50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J 
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which  ft  Th»  Better  for  Your  Product 


essing  lubricants,  Superior  tubing  itr 
thoroughly  degreased  before  each  an<? 
nealing  operation. 


*Mfd.  undtr  U.S.  Pat$.—SUPBRIOK  TUBS  COMPANY  •  Cluctronk  Products  for  oxport  through  Drivtr-Harris  Comoany,  Harrison,  Now  Jorsoy. 


#  Superior’s  pioneering  in  tubing 
technology  is  constantly  at  work  to 
bring  electronic  manufacturers  new 
developments — to  help  them  pro¬ 
duce  better  equipment,  faster,  at 
lower  costs.  Newest  of  these  im¬ 
provements  is  the  integral  tabbed 
round  Lockseam*  cathode.  It  is 
designed  to  eliminate  a  welding 
operation,  cut  assembly  time,  and 
provide  superior  performance. 

These  integral  tabbed  round 
Lockseam*cathode8  may  be  valuable 


Part  of  iispwtioa  procodoro  on  Lock- 

seam  Nickel  Cathodes  as  they  come  off 
the  production  machine.  Each  cathode 
must  undergo  many  rigid  tests  before 
being  approved. 


SEAMLESS ...  9  The  finest  tubes  that 
can  be  made.  Standard  production  is 
.010"  to  .121"  O.D.  inclusive,  with 
wall  thicknesses  of  .0015"  to  .005". 
(kathodes  with  larger  diameters  and 
heavier  walls  will  be  protliiced  to  cus¬ 
tomer  specification. 


Or  LOCKSEAM*. . .  9  Produced  di¬ 
rectly  from  thin  nickel  alloy  strip  stock, 
.040" to  .100"  O.D.  in  standard  length 
range  of  11.5  mm  to  42  mm.  Round, 
rectangular  or  oval,  cut  to  specified 
lengths,  beaded  or  plain. 


to  you  .  .  .  but  whether  they  are 
or  not  one  thing  is  sure.  If  you 
use  Seamless  or  Lockseam*  cath¬ 
odes  in  your  product  a  Superior 
tube  is  available  to  do  a  Superior 
job.  Our  research  and  engineering 
facilities  are  ready  at  ail  times  to 
help  solve  your  tubing  problems. 


For  more  information  about 
Superior  Tubing  and  its  possible 
place  in  your  operation  write  to 
Superior  Tube  Co.,  2500  German¬ 
town  Ave.,  Norristown,  Pa. 
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Trim  Assembly  Time 
with  the 

Tube  with  the  Tab 


ElaCtrOWiC  EWfiRMriRI  —  yfe  test  rack 
and  emission  test  set.  (Checking  Superior 
assembled  standard  diodes  under  simu¬ 
lated  customer  conditions  to  determine  if 
material  meets  minimum  requirements. 


AM  aaalyMt  .010"  to  H"  OA 
CorSak  osalysot  mon.  woMt  to  IH"  OO. 


1 
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MICROPHONES  PROVED*  TO  BE  THE 

FINE-QUAUTY'  ECONOMICAL  ANSWER  TO 

MANY  MICROPHONE  PROBLEMS 


MODEL  520 


The  '’HERCULES” — Here  ia  a  revolutionary  new 
microphone  that  provides  the  ruggedneaa,  the 
clear  reproduction,  and  the  high  output  long 
needed  for  public  address,  communications,  re¬ 
cording  at  an  amazingly  low  price!  Can  be  placed 
on  a  desk,  in  the  hand,  or  on  a  stand. 

Model  510C . Code:  RUTUF 

Model  510S  (with  switch)  .  .  .  Code:  RUTUS 


The  “GREEN  BULLEr'— Specially  designed  to  pro¬ 
vide  quality  music  and  speech  reproduction  at 
moderate  cost.  A  streamlinM  unit  that  lends  itself 
to  fine-quality,  low-cost  installations  where  dura¬ 
bility  is  an  important  factor.  Features  high  out¬ 
put,  good  response,  high  impedance  without  the 
need  of  a  tra^ormer. 

Code:  RUDAL 


MODEL  505 


The  “RANGER”— Recommended  for  thoee  appli¬ 
cations  where  long  Imes  are  used  and  a  runed 
hand-held  microphone  is  needed.  Ideal  for  outdoor 
public  address,  mobile  communications,  hams, 
audience  participation  shows,  etc.  Designed  for 
clear,  crisp  natural-voice  response  of  high  intdli- 
gibility.  Has  heavy-duty  switch  for  push-to-talk 
operation. 

Model  505B  (Medium  Impedance) .  Code:  RUDAY 
Model  505C  (High  Impedance)  .  .  Code:  RUDAX 


MODEL  520SL-7 
Code:  RUDAN 
Model  520SL-20  »• 


The  "DISPATCHER” — Complete  dis¬ 
patching  unit.  Designed  to  handle 
the  most  severe  field  requirements 
of  paging  and  dispatching  sys¬ 
tems.  Ideal  for  police,  rail¬ 
road,  taxicab,  airport,  bus, 
truck  and  all  emergency 
communications  work. 

Operates  both  micro¬ 
phone  and  relay  circuits. 

High  output ,  high  sp^h 
intelligibility.  Unit  is 
preassembled. 

.  .  .  Code:RUDAF 


MODEL  R5 


CONTROLLED  RELUCTANCE  CARTRIDGE  — 

Available  for  service  installation.  Ideal  for 
replacement  of  crystal  cartridges  in  Shure 
cases  of  Models  707A,  708  and  carbon  car¬ 
tridges  in  the  100  and  ”CB”  series.  Can  also 
be  used  in  most  semi-directional  microphones 
where  space  permits.  Supplied  with  rubber 
mounting  ring. 

Code:  RUTUC 

prevMcd  w  raewMf. 


Patmttd  by  Skurt  Brolhtrt, 


TUC 


SHURE  BROTHERS,  Inc. 


Microphone,  end  Acowdc  Oevfoe, 

225  Wert  Heren  St.,  Chlcege  10,  IN.  •  CeMe  Addrem  SHWIMKRO 


I  TUin  AT  WORK  (CMHRWd) 

service  is  a  matter  of  approximately 
one  to  two  minutes  for  each  vibra¬ 
tor  failure. 


Facsimile  Reproduction  for 
AEC  Library  Service 

Full  reference  library  service  will 
be  provided  to  outlying  atomic  re¬ 
search  laboratories  as  a  result  of  a 
new  high-speed  long-distance  fac¬ 
simile  system  recently  installed  at 
the  Oak  Ridge  National  Laborator¬ 
ies  of  the  Atomic  Energy  Commis¬ 
sion. 

The  new  system,  developed  by  the 
Radio  Corporation  of  America  Lab¬ 
oratories,  incorporates  several  in¬ 
novations  in  the  field  of  facsimile 
reproduction.  The  reader-trans¬ 
mitter,  Fig.  1,  will  scan  printed 
copy  or  drawings  on  flat  surfaces 
such  as  book  pages  and  will  make 
direct  enlargements  of  material  in 
small  type  by  any  ratio  up  to  4  to  1. 

The  copy  bed  can  handle  individ¬ 
ual  sheets  or  books  up  to  three- 
inches  thick.  The  signal  is  trans¬ 
mitted  over  an  ordinary  telephone 
:  line  and  the  recorder  will  reproduce 
clear  and  legible  black-on-white 
copy  at  a  speed  of  15  linear  or  128 
i  square  inches  per  minute. 

The  new  system  promises  to  cut 
;  down  expensive  outlay  for  new 
books  and  will  also  prevent  possible 
j  contamination  of  books  and  journals 


FIG.  1 — R«ad*r-traiMiiiln*r  oi  th*  (Mt 
model  oi  tho  now  RCA  iocoimUo  oyitom 
boinq  propaiod  ior  oporotlon  by  Roger 
Olden,  reeeaicb  engineer.  Operation  oi 
the  troiuinlHer  ie  monitored  by  the 
oecilloecope  on  the  right  panel 
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X 


CLEYELITE*  and  COSMALITE 


PHENOLIC  TUBING 


MEETS  THE  MOST  EXACTING  SPECIFICATIONS! 


A  GRADE  FOR  EVERY  NEED 


CLEVELITE 


ALSO  USED  WIDELY 
BY  MANUFACTUREKS 
OF  ELECTRICAL 
EQUIPMENT  .  .  . 

FOR  ITS  HIGH 
DIELECTRIC  STRENGTH 
.  .  .  LOW  MOISTURE 
ABSORPTION  .  .  .  STRENGTH. 
LOW  LOSS  AND  GOOD 
MACHINEABILITY. 


Grad*  E..., 
Grad*  EX.. 
Grad*  EE. . 
Grad*EEX. 
Grad*  EEE. 
Grade  XAX 


,  Improved  pest  cur*  fobricatio*  end  itaplliit. 

.Special  grad*  for  TV  doHoctie*  yoke  sloov*. 

,  Improved  general  purpose. 

.Superior  electrical  and  moistur*  obsorption  properties. 
.Critical  electrical  and  kigb  voltage  applications. 
Special  grade  for  government  phenolic  spocifkotioas. 


COSMALITE 


Post  cur*  fobricotio*  ond  stopling. 

General  purpose. 

General  purpose — punching  grad*. 

.Thin  wall  tubing — high  dielectric  and  compression  strength. 


AVAILABLE  IN 
DIAMETERS, 

WALL  THICKNESSES 
AND  LENGTHS  TO 
MEET  ENDLESS 
SPECIAL  OR  NEW 
ADAPTATIONS. 


CLEVELAND  PHENOLIC  TUBING 


THE  FIRST  CHOICE  OF  THE  RADIO  AND  TELEVISION  INDUSTRIES. 
EXaLLENT  SERVICE  AND  PROMPT  DEUVERIES  ASSURED. 


INQUIRIES 
ARE  GIVEN 
IMMEDIATE 
ATTENTION. 

ASK  FOR  SAMPLES. 


^CLEYELAMDCOHTAIMERdt 

4201  BAKOIBTOM  AVI*  ClIVliANO  2,  ONIO  i 


AS  CXMlBiTED  AT  The 


NCW  VDM  AtEA  ti  T.  MUtftAT,  6U  CENTRAL  AVL.  CA$T  ORANGC.  H  A 
NEW  D4GIAND  R.  V  PETTIGAEW  A  OO.  96R  EARMdNCTON  A/E. 

\MEST  HARTFORD.  CONN. 

CANADA  WM.  T.  RARRON,  EIGHTH  UNf,  RR  «t.  OAKVIllE.  ONTARIO 
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DUMONT 


MUREX  introduce  a  new 

COMPOSITE 


SMALLEST 

PRACTICAL  MINIATURE 

PAPER  CAPACITORS 


type  RP2 


SEND  FOR 
SAMPLES 
AND 

LITERATURE 


FOR  DEPENDABILITY  ALWAYS 
SPECIFY  DUAAONT 


DUMONT 


CLCCTIviC  fORI 

MFR  S  Of 

CAPACITORS  iVfRT  BIQUIfiiMiNT 
308  DYCKMAN  5T  ,  NEW  YORK.  N 


'  Principal  advantages  are; — No  necessity  for  sepa- 

^  rate  pole-pieces  •  No  assembly  arrangements  be¬ 

tween  magnet  and  pole-piece  *  Integral  pole-piece 
and  magnet  means  no  loss  of  flux  and  no  source 
of  stray  fields  between  magnet  and  pole-piece  • 

A  constant  field  in  the  gap  •  Greater  flexibility  of 
design  and  simplified  assembly  •  Considerable 
saving  in  cost. 

MUREX  LTD.  (Powder  Metallurgy  DMtion)  •  RAINHAM  •  ESSEX  •  ENGLAND 

London  Salot  Office:  Central  Heme,  Upper  Woburn  Piece,  W.C.  I 


‘7Kect4une  Hutte  ^ttterwcild^ 


NOW 

FULLY  MOULDED 


Fron  10  Microsecoids  to  3  Sicoids 


HIGHLY 

MOISTURE  PROOF 


The  lime  interval  between  any  two 
components  in  electrical,  mechanical  or 
electro-mechanical  systems  can  new  be 
measured,  simply  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  AAodel  110  Ameri¬ 
can  Chronoscope  separates  the  functions 
of  STARTING  and  STOPPING  the  meas¬ 
urement  of  time.  Simply  connect  the 
Start  and  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  is  accepted.  This 
reading  is  indicated  on  the  Chronoscope 
and  remains  fixed  until  reset. 


MEETS 

JAN  IMMERSION  TESTS 

TYPE  RP2 

(ROUND) 

WAXED  COATED 

85°  C 


TYPE  FPI 

(FLAT) 

WAXED  COATED 

85°  C 


CAP.  from  00005  to  2.00  MFD 
VOLTAGE  SO  V.  to  600  V. 

VARNISH  COATED 
for  100’  C. 


TYPE  FPIV 


TYPE  RPIV 
VARNISH  COATED  for 
100*  C.  ^ 


For  complete  description  on  these 
and  other  Chronoscopes  and 
Adapters,  write  for  Bulletin  200A 


PRICES 

Model  110  Chronoscope  ....  $47S 
Model  211  Input  Adapter  .  .  .  $26S 
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KitHle  equipment  for  munufucturinq 
cuthode  rap,  miniature, 
JSl^k  and  sub- miniature  tubes 


FOR  CATHODE  RAY  TUBES 


FOR  MINIATURE  TUBES 


FOR  SUB-MINIATURE  TUBES 


kahle  engineering 


Manual  loading, 
unloading.  Other 
operation)  auto¬ 
matic.  Kahle  Stand¬ 
ard  Barrel  Cam  In¬ 
dex,  timer  control¬ 
led.  Dual  motor 
drive.  Capacity 
60-90  per  hr.  Alto 
tingle  head. 


Tumt  out  400-500 
TV  ttemt  per  hr. 
Fine  adjiutment  of 
tpeed,  pretture, 
heat,  tecpience  of 
operation).  Labor 
taring  development 
for  automatic  tnhn- 
lation  flaring. 


All  degrees  of  oper¬ 
ation  from  manual 
to  completely  auto¬ 
matic.  Production 
limited  only  by 
pump  equipment  or 
loading  tpeed  of 
operator. 


Alto  for  hearing  aid 
tube).  Kahle  Stand¬ 
ard  Dual  motor 
drive.  Indexing  by 
barrel  cam  and 
roUen.  Headt  have 
telf -centering  bulb 
holdert. 


Button  Vi"  in  diam¬ 
eter  with  5  long 
wire).  Hand  load¬ 
ing  and  unloading. 
Dual  motor  drive. 
Available  for  any 
ttemt,  any  number 
of  headt  and  auto¬ 
matic  feed). 


We  welcome  your  consultotion. 
Write  for  our  new  cotolog. 
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OLYMPIC 


(contintMd) 


TRANSFORMER 

CASES 


TUBES  AT  WORK 


HOT  TINNED  TO  YOUR  SPECIFICATIONS 
DRAWN  CASES  WITH  INSIDE  FIT  COVERS 
IN  SMALL  SIZES 

WRAPAROUND,  LOCK  SEAM  CASES  IN 
MEDIUM  AND  LARGE  SIZES 

OUTSIDE  FIT  DRAWN  COVERS  IN  LARGE 
SIZES 

CAREFULLY  SELECTED  STEEL  FOR  THE  BEST 
COMBINATION  OF  STRENGTH,  WEIGHT 
AND  SPACE  FACTORS 
ROUNDED  CORNERS  FOR  NEAT,  STREAM¬ 
LINED  APPEARANCE 
SHIPMENTS  FROM  STOCK  ON  STANDARD 
STYLES 

Standard  covtr 
modifications  are 
illustrated  above. 

_ _  Other  modifications 

to  meet  your  speci- 

/  X.  ficotions. 


METAL  PRODUCTS  COMPANY  INC 
P.  0.  Box  71  Phillipsburg,  N.  J. 


FIG.  2 — ^Reproduced  copy  ihown  com- 
Inq  irom  the  recelTei  unit  oi  the  eyetem 

in  laboratories  using  radioactive 
materials. 

The  transmitter  is  located  at  the 
central  library  and  the  only  operat¬ 
ing  recorder  at  present  is  located 
about  eight  miles  away. 

A  cathode-ray  flying-spot  scanner 
at  the  sending  unit  employs  a  five- 
in.  ert  which  directs  a  tiny  spot  of 
light  through  a  focusing  lens  to 
read  the  copy.  The  reflected  light 
from  the  copy  is  picked  up  by  a 
bank  of  four  multiplier  phototubes 
which  convert  the  varying  light  im¬ 
pulses  into  normal  electrical  fac¬ 
simile  signals. 

The  copy  bed  automatically 
moves  the  copy  forward  under  the 
flying-spot  crt.  The  length  of  the 
scanning  line  on  the  copy  can  be  ad¬ 
justed  from  2^  in.  to  8i  in.  by  a 
knob  control.  This  control  adjusts 
the  lens  to  maintain  the  proper 
focus  and  changes  the  copy-bed 
speed  to  maintain  the  correct  scale. 

An  electrolytic  process  is  used  in 
the  recorder.  The  paper  is  moist¬ 
ened  no  more  than  is  absolutely 
necessary  and  is  completely  dried  as 
it  passes  out  of  the  machine.  Ultra¬ 
violet  light  Axes  the  chemicals  so 
that  neither  the  printing  nor  the 
background  will  fade.  The  clog¬ 
ging  and  corrosive  action  of  the 
chemical  solution  is  eliminated  by 
keeping  separate  the  two  com¬ 
ponents  of  the  solution  until  applied 
to  the  paper. 

An  intercommunication  system 
set  up  with  the  equipment  enables 
the  operators  of  the  transmitter 
and  recorder  to  discuss  the  material 
as  it  comes  over  the  wire. 
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STUPAKOFF 

PRODUCTS 

For  Ehctrkal  and  Eloctronk  Applkathns 


ASSEMBLIES 


Stupakoff  aaacmbllea  in> 
elude  metallised  eeramte  Induetioa  COILS 
for  radio  receivers  and  transmitterst  metal¬ 
lised  ceramic  SHAPTS  for  air-tuninii  con¬ 
densers;  METALLIZED  PLATES  for  mak- 
inn  fixed  riftid  assemMies;  ceramic  trimmer 
condensers. 

CERAMICS — StupakolT  has  lon|[  been  a 
leadinR  supplier  ^  ceramic  products  for  a 
wide  variety  of  electrical  and  electronic 
applications— precision  made  for  all  volt¬ 
ages,  frequencies  and  temperatures. 

RESISTOR  CERAMICS— Stupakoff  Tem¬ 
perature-Sensitive  Resistors  are  used  for 
temperature  indicatinitor  measurinR equip¬ 
ment  such  as  Radiosonde,  for  infra-rra 
liaht  source  and  for  heatinn  elements.  Sup¬ 
plied  complete  with  terminals,  in  the  form 
of  rods,  tubes,  discs,  bars,  rin|;s,  etc. 

STUPAUTH— A  aroup  of  ceramics  having 
remarkable  abili^  to  withstand  extreme 
thermal  shuck.  STUPALITH  nxay  be  made 
to  have  aero,  low-positive  or  low-negative 
expansitivitirs.  Eormed  by  conventional 
methods.  Safely  used  at  temperatures  up  to 
2200°  F. 

CERAMIC  DIELECTRICS— Stupakoff 

makes  general  purpose  Oramic  INelectrics 
ff>r  by-pass,  lead  through  Mocking,  stand¬ 
off's  and  trimmer  applications.  Temperature 
compensating  Ceramic  Dielectrics  have  co¬ 
efficients  from  P-100  to  N-2T00,  and  high  k 
materials  up  to  K-6000. 

•Made  in  the  form  of  tubes,  discs  and 
special  shapes,  plain  or  silvered.  See  photo 
below. 


Stvpolioff  SffoU  «r« 

mad*  in  a  varioty  of  siiM  ond  ratin^t. 


Kovof  Motoi.  idool  oNoy  for  9I0U  tool* 
inf.  if  ftimiiMd  in  tH«  form  of  twbot,  rods, 
dkoot.  fol  ond  fobricotad  ihof«k 


Metal-to-glass  seal  making  has  been  highly  perfected  by 
Stupakoff.  When  you  specify  Stupakoff  Seals,  you  get  well- 
designed,  accurately-made  products  that  are  easy  to  assemble, 
mechanically  strong,  have  high  flashover  ratings,  provide 
high  resistance  to  thermal  shock  and  are  dependable.  They 
are  made  in  a  wide  variety  of  standard  types  and  sizes,  or  in 
special  designs  to  meet  your  specific  needs. 

Stupakoff  seals  are  all  made  with  Kovar  Metal,  which  is 
readily  bonded  with  hard  glass  producing  no  undesirable  struc¬ 
tural  stresses.  It  has  substantially  the  same  expansitivity  as 
hard  glass  from-SO’C  to  the  annealing  point  of  glass.  These 
characteristics  of  Kovar  make  Stupakoff  Seals  dependable. 


Wrif  for  tampit  and  prices  of  typical 
Stupako0  Kovar-Glata  Soals. 


CERAMIC  &  MANUFACTURING  COMPANY 

Latrobe,  Pennsylvania 
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THE  ELECTRON  ART 

(conHuiwd  froa  f  142) 


FIG.  1 — Elactrical  analog  oi  loud>p*ak«r 


which  electrical  circuit  constants 
relate  the  current  to  the  applied 
voltage.  It  is  therefore  possible  to 
write  the  equation. 

F  =  ZuBCB  0 

where  F  is  applied  force,  v  is 
velocity,  and  Zmich  is  the  mechan¬ 
ical  impedance,  given  in  this  partic- 
uler  case  by 


Zmmch  j 

The  1  force  acting  on  the  mechan¬ 
ical  system  is  produced  by  the  flow 
of  current  in  the  voice  coil.  On  the 
other  hand,  motion  of  the  voice  coil 
in  the  magnetic  field  produces  a 
counter  emf  in  the  electrical  circuit 
which  can  be  represented  as  a  volt¬ 
age  drop  across  a  fictitious  imped- 
&nc6  Z HOT  call^lthe  motional  im¬ 
pedance. 

From  the  electrical  point  of  view 
it  is  therefore  possible  to  draw  an 
equivalent  circuit  as  shown  in  Fig. 
2.  In  this  figure  the  amplifier  is 
represented  by  an  equivalent  gener¬ 
ator  E  in  series  with  the  effective 
internal  impedance  Z<.  The  loud¬ 
speaker  is  represented  by  the  elec¬ 
trical  impedance  of  the  voice  coil 
Z„  in  series  with  the  motional  im¬ 
pedance.  As  will  be  shown,  Z«ar  is 

proportional  to  and  there¬ 

fore  has  the  characteristics  of  a 
parallel  resonant  circuit.  It  is  con¬ 
venient  to  lump  Z,  and  Z..  into  an 
equivalent  driving  source  imped¬ 
ance  Z..  In  general  Z.  includes 
some  reactance,  but  for  the  fre¬ 
quency  range  of  particular  interest 
the  reactance  is  negligible  com¬ 
pared  to  the  resistance  and  can  be 
ignored. 

A  more  precise  understanding  of 
the  effects  of  the  electro-mechanical 


It’s  no  mean  trick  to  keep  an  eye 
on  2,  4  or  more  oscilloscopes  for 
simbltaneous  comparison.  Worse 
yet  may  be  the  successive  use  of  a  K 

single 'scope  for  the  one-at-a-  H 

time  study  of  different  transients  a 

that  should  be  compared  simultan*  I 

eously  under  identical  conditions.  I 

ETC  Multi-Channel  Oscillo-  I 

scopes  reduce  these  problems  to  M 

^  their  simplest  form— by  combining  M 

>  a  number  of  wave  forms  on  a  sin-  H 

gle  tube.  Whi^ther  in  equipment  or  ■ 

material  testing;  in  electroenceph-  U 

alography,  neurophysiology  or  ■ 

other  medical  research;  in  the  field  1 

of  explosives;  in  seismography  or  1 

geology  or  in  other  critical  appli- 

4J  cations  it  is  thus  entirely  practical, 

infinitely  more  convenient  and 
often  far  more  accurate  to  observe 
different  transients  under  exactly 
the  same  conditions  or  stimulus. 

In  addition  to  standard  2-,  4-,  S* 
and  8-channel  'scopes,  ETC  pro- 
I  duces  many  special  adaptations  for 
\  specific  uses. 


4-CHANNEL  OSOllOSCOPE, 
TYPE  H-43.  For  recording 
through  continuous  strip 
cameras. 


UNIVERSAL  DUAL  CHANNEL 
OSCILLOSCOPE,  TYPE  H-22. 
Plug-in  a-c  or  d-c  amplifiers.  Reg- 
bters  from  DC  to  I  megacycle. 


*Kor  a  dfmoiwtration  of  thin  ami  an 
excolifnt  diwunnion  of  eleotTo-iiiwhanli'al 
analoau*-s  n4-e  M.  F.  tlardner  and  J.  L. 
Barnes,  “Transients  in  L.inear  Systems", 
John  Wiley  and  Sons,  New  York,  1942, 
Chapter  II. 
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^  tederated  Purchaser 

E«  'isco*»pop  z  o 


ELECTRONICS  DISTRIBUTORS 
66  DEY  ST.,  NEW  YORK  7,  N  Y  DIqby  9  3050 

ALLENTOWN  PA 

ms  MAMqTQN  ST 


kWark.  N  J 

IM  HUDSON  ST 


•  Is  your  source  of  supply  dependable  in  these  times  of  critical  shortages? 

•  Are  there  signs  of  “too  little,  too  late"? 

•  Take  advantage  of  FAR  R-E-A-C-H-l-N-G  Federated  Purchasing  Power! 

•  SERVICE  is  more  important  than  ever— now! 

•  Let  FEDERATED  assure  your  smooth  flow  of  electronic  supplies. 


ENGINEERS 


\We  cater  to  your  professional  requirements.  Talk  to  our 
representatives  at  the  Radio  Engineering  Show.  They 
will  tell  you  how  we  can  give  you  specialized  service. 


SPECIAL  RADIO  SHOW  OFFER 

M««vy  dtity  (tMt-ancaiad  CapMUsri 

1  MFD _ 10,000  VDC _ $24.00 

2  MFD _  7,500  VDC _  19.50 

2  MFD _ 12,500  VDC _  38.00 

S^cM  THlMt 

WL  655/658  (We8tinghou8e)_$95.00 
WL  652/657  (Westinghouse).  42.00 


(RCA) 


(cofitinueil) 


THE  ELECTRON  ART 


(U.S.A.F.) 


The  TenneyZpherc  Altitude  Chamber  shown  here  was  built  to 
run  environmental  tests  on  aircraft  electricol  components,  in  ac¬ 
cordance  with  41065-B.  Conditions  met:  Group  10  (high  temp, 
tests).  Group  20  (low  temp,  tests),  (sroup  30  (humidity  tests),  and 
Group  40  (high  altitude  tests).  Specified  range  from  — 103*F.  to 
-|-200°F.  Relotive  humidity — 20%  to  95%.  Altitudes  to  85,000  ft. 
Sizes  from  3  cu.  ft.  to  walk-in  rooms. 


Experience,  hard  and  practical,  is  the  reason  why 
Tenney  can  build  test  chambers  to  meet  the  toughest 
industrial  and  government  specifications.  Standard 
Tenney  units  accurately  control  mildew  resistance, 
altitude,  explosion-proof,  liquid  immersion  and  other 
tests.  Basic  systems  can  be  combined  for  complex  con¬ 
ditions.  Tenney  program  control  assures  absolute  fidel¬ 
ity  in  changing  times  and  conditions;  electronic  con¬ 
trollers  provide  high  precision  regulation.  For  literature 
and  further  information,  write  to  Tenney  Engineering, 
Inc.,  Dep’t.  A  26  Avenue  B,  Newark  5,  New  Jersey. 


^enneu 

irura  of  AutomoHc  Tumpuraturu, 


FIG.  2 — EqulTolunt  drcult  of  loud- 
ipaakur  and  driTinq  ampUiiur 

coupling  between  the  mechanical 
system  of  the  speaker  and  the  elec¬ 
trical  circuit  of  the  amplifier  and 
voice  coil  can  be  gained  by  consider¬ 
ing  the  following  equations. 


Dl 

ZuEca  V  "  *  (2) 

Equation  1  is  the  voltage  equation 
in  the  electrical  circuit.  The  term 

is  the  counter  emf  produced 
by  the  motion  of  the  voice  coil  of 
length  1  cm  in  a  magnetic  field  of 
strength  B  gauss  with  velocity  v 
cm  per  sec.  Equation  2  is  the  force 
equation  of  the  mechanical  system; 

the  term  t  is  the  force  in  dynes 
exerted  by  the  voice  coil  carrying 
t  amperes.  By  solving  for  v  in  Eq. 
2  and  substituting  in  Eq.  1  we 
have 

Equation  (3)  is  the  basis  of  the 
equivalent  electrical  circuit  of  Fig. 
2.  The  second  term  on  the  left 

B*  i> 

shows  that  Zuat= 


Humidify  and  fnititn  Control  fquipmuni 


shows  that  Zu<n=  Tv 
confirms  our  earlier  statement  con¬ 
cerning  the  nature  of  Zuor. 

Although  the  effects  of  the  driv¬ 
ing  source  impedance  Z.  can  be 
analyzed  from  the  electrical  point 
of  view  shown  in  Fig.  3,  it  is  more 
profitable  to  make  the  analysis  from 
an  equivalent  mechanical  point  of 
view.  If  Eq.  1  is  solved  for  t  and 
the  result  substituted  in  Eq.  2  we 
obtain,  after  rearranging 

Zmmcb  *  +  E  (4) 

This  equation  serves  as  the  basis 
of  the  mechanical  equivalent  circuit 
of  Fig.  3,  in  which  the  driving 
amplifier  is  represented  as  a  force 

source  of  magnitude  in  series 
with  an  effective  internal  imped- 
ance  Z.  =  ^ 

There  are  several  reasons  for 
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engineers  w  s  o  plastics  tnoWmg 

.n  selected  indusUH:s. 


MOLDING  SERVICE 


PRODUCES  RUGGED,  ATTRACTIVE  TV  CABINETS  AT  LOW  COST! 


When  a  design  engineer  needs  large,  molded  plas> 
tics  parts,  the  General  Electric  plastics  molding 
service  offers  him  the  most  modern  techniques  and 
facilities  for  their  low-cost  mass  production. 

For  example,  G.E.  turns  out  thousands  of  eye- 
appealing,  rugged  one-piece  plastics  cabinets  for 
large  television  manufacturers.  These  low-cost  units 
are  just  one  of  the  parts  G.  E.  molds  for  the  television 
industry.  Plastics  speaker  grills,  cabinet  fronts, 
record-changer  bushings,  dials,  knobs,  and  escutch¬ 
eons  are  also  produced  economically  by  G.E. 


General  Electric’s  large  molding  plants  employ 
the  latest  and  most  efficient  equipment . . .  new  in¬ 
jection  machines  capable  of  molding  parts  up  to 
208  ounces  per  shot  are  now  being  installed.  Many 
industries  consider  the  G-E  plastics  molding  service 
an  important  adjunct  to  their  own  assembly  liiMl. 

Depend  on  General  Electric  plastics  engineering, 
experience  and  production  facilities  for  top-qual% 
plastics  molding  and  extruding— at  low  cost.  For 
information,  write  to  Section  B-I,  Chemical  De¬ 
partment,  General  Electric  Co.,  Pittsfield,  Mask 

I 


M 


G.E;$  SPECIAUZEP  molding  service  is  geared  to  industries  like  THESE: 

Tolovision  A  Radio  Air  Conditioning  Automotiv* 

Rofrigorator  Washing  Machine  Small  Appliance 


GENERAL 
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(continued) 


MCREASEO  GETTER  CAPACITY 
TRVIE  MICA  SUSPENSION 


METAL  GROMMH  MICA 
REENFORCEMENTS 
-  EIGHT  HLIAR  SUPPORTS 


SOLID  ALUMINUM  OXIDE 
HEATER  INSUUTOR  ME- 
CHANICAllY  S9ARATES 
HEATER  FROM  CATHODE 
TO  EUMINATE  SHORTS 


ARC-RESISTANT  MEIAIMNE  RASE 
VYITH  INTER-PIN  tARRKRS 

COMPOUND  FRLEO  RASE 


J 

,  FRIAR 
^SUFFORTS 

frLr  , 

r\ 

1  INCREASED 

SUFRORTS-^ 

r  SFAONG 

INCREASED  CATHODE  TO 
PLATE  SPACING  REDuaS 
POSSWLITYOF  ARONG 
RETWEEN  THE  TWO 
ELEMENTS 

RUGGED  PLATE  DESIGN  PROVIDES 
INCREASED  MECHANICAL  STRENGTH 

OOURU-WELDED  CONNECTIONS 


We  are  not  in  the  standard  vacuum 
tube  business,  hut  we  are  in  the  busi¬ 
ness  of  developing  and  manufactur¬ 
ing  a  reliable  line  of  special  purpose 
electron  tubes — tubes  that  will  serve 
and  meet  the  stiff  and  varied  oper¬ 
ational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  fields  of 
modern  industry.  Typical  of  these  are 
receiving  type  tubes  such  as  Beam- 
Power  Amplifiers,  R-F  Pentodes," 
Twin  Triodes,  and  the  Full-Wave  Rec¬ 
tifiers  illustrated  above  and  described 


below.  All  of  these  tubes  are  ex¬ 
hausted  on  a  special  automatic 
exhausting  machine  capable  of  extra 
high  evacuation,  and  are  aged 
under  full  operating  and  vibration 
conditions  for  a  period  of  50  hours. 
In  addition  to  tne  tubes  described 
above,  Eclipse-Pioneer  also  manu¬ 
factures  special  purpose  tubes  in  the 
following  categories:  gas-filled  con¬ 
trol  tubes.  Klystron  tubes,  spark 
gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


LOOK  ret  TNI  PIONEER  ham  er  ttM.fTT 
ICC.  9.%.  PAT.  err. 


Electrical  Characteristics  of  E-P  Pull-Wave  Rectifier  Tubes 


TUBE  TYPE 

R.M.A.  SB3S 

R.M.A.  SS39 

R.M.A.  St53 

R.M.A.  S993 

Heater  Voltage . 

12  volts 

26.5  volts 

6.3  volts 

6.3  volts 

Heatec  Current . 

0.6  amps. 

0.285  amps. 

1.2  amps. 

0.80  amps. 

Peak  Inverse  Voltage  .... 

1375  V.  (max.) 

1375  V.  (max.) 

1375  V.  (max  ) 

1250  V.  (max.) 

Peak  Plate  Current  (per  plate) 

270  ma.  (max.) 

270  ma.  (max.) 

270  ma.  (max.) 

230  ma.  (max.) 

D-C  Heater-Cathode  Potential 

450  V.  (max.) 

450  V.  (max.) 

450  V.  (max.) 

400  V.  (max.) 

Cathode  Heating  Time 

1  min. 

1  min. 

1  min. 

45  sec 

Total  Effective  Plate  Supply 
Impedance . 

150  ohms  (min.) 

150  ohms  (min.) 

150  ohms  (min.) 

150  ohms  (min.) 

Othtr  E-P  pridsion  components  for  sorvo  mochonism  and  computini  oquipmont: 

Synchros  •  Sorvo  motors  ond  systoms  •  rolo  gonsrofors  •  gyros  •  stobilisotion 
oguipmont  •  twrbino  powsr  swpghos  and  romoto  indicoting^tronsmitting  systoms. 


For  detsHed  m/ormstkmt  write  to  Dept,  C 

ECLIPSE  PiONEER  DIVISION  of  ^ 

TETERBORO,  NEW  JERSEY 

Iwptrt  SolsBt  lowJU  IntsmoWtnol  Dfvislon,  72  PWti  Avwv,  I 


FIG.  3 — EquWolRiit  machaiilcol  dreult 
of  loudspeaker  and  driving  ompUiler 


considering  the  speaker  system 
from  the  mechanical  rather  than 
the  electrical  point  of  view.  These 
are  first,  that  speakers  of  compar¬ 
able  size  all  have  approximately  the 
same  mechanical  characteristics ; 
second,  that  the  magnetic  gap 
strength  and  effective  driving 
source  impedance  are  conveniently 
accounted  for  because  they  effect 
only  the  element  Z,;  and  third, 
that  the  effects  of  baffles  are  most 
simply  considered  from  the  mechan¬ 
ical  point  of  view.  For  example,  a 
simple  enclosure  merely  increases 
the  effective  stiffness  and  can  be 
considered  as  a  series  capacitor  in 
the  mechanical  circuit. 

In  calculating  the  response  of  a 
loudspeaker  by  means  of  the  circuit 
of  Fig.  3  it  must  be  remembered 
that  the  radiation  resistance  of  a 
speaker  in  an  infinite  baffle  or  en¬ 
closure  increases  as  the  square  of 
the  frequency  over  the  range  of 
frequencies  for  which  the  speaker 
diameter  is  small  compared  to  the 
wavelength.  Most  loudspeakers  op¬ 
erate  in  this  region  for  a  range  of 
several  octaves  in  the  vicinity  of 
the  resonant  frequency.  The  low 
frequency  response  of  a  loud¬ 
speaker  in  an  infinite  baffle  has  been 
calculated  for  several  different 
values  of  the  impedance  Z„  and 
plotted  in  the  curves  of  Fig.  4.  The 
curves,  which  can  also  be  applied 
to  a  speaker  in  a  simple  enclosure, 
give  response  as  a  function  of  the 
frequency  relative  to  the  resonant 
frequency.  The  magnitude  of  Z,  is 
given  in  terms  of  X„  the  reactance 
at  resonance  of  the  reactive  ele¬ 
ments  in  Fig.  3. 

The  curves  of  Fig.  4  indicate  how 
important  the  impedance  Z.  is  in 
determining  the  response  of  loud¬ 
speakers.  Curve  A  corresponds  to 
a  very  small  value  of  Z.,  and  a 
mechanical  Q  of  10  for  the  speaker. 
The  small  value  of  Z,  might  be  the 
result  of  either  a  small  value  for 
Bl  or  a  large  value  of  Z..  It  is  the 
type  of  response  encountered,  for 
example,  when  pentode  tubes  are 
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M  any  more  wires  can  Ije  crowded  into 
a  cable  sheath  wlien  the  wires  are  fine. 
But  normally,  wires  don't  transmit  as 
well  when  they  are  fine  and  closely 
packed. 

Bell  engineers  long  ago  learned  to 
make  wires  do  l>etter  work  by  loading 
them  with  inductance  coils  at  regular 
intervals.  The  coils  improve  transmis¬ 
sion  and  let  messages  travel  farther. 
But  originally  the  coils  themselves 


were  large,  heavy  and  expensive.  The 
cases  to  Im»IiI  them  were  cumliersome 
and  costly  too. 

So  year  after  year  Bell  scientists 
squeezed  the  size  out  of  coils.  To  make 
magnetic  cores  of  high  permeability 
they  devekiped  Permalloy.  Tough  hut 
extra-thin  insulation  (lermitted  more 
turns  to  a  core. 

New  winding  machines  were  devel- 
o|ie«l  by  the  Western  K.lectric  Com¬ 


pany.  (^il  size  shrunk  to  one-fiftieth. 
S>me  —  like  the  one  shown  above 
—  can  he  mounted  right  in  cables 
themselves. 

The  l.v.OOO.OOO  coils  in  the  Bell 
System  today  mean  thinner  wires, 
more  wires  in  a  cable — more  e<x>nom- 
ical  service  for  ytiu.  They  demonstrate 
onve  more  how  Bell  Telephone  Lab¬ 
oratories  work  continually  to  add  to 
your  telephone’s  value. 


BELL  TELEPHONE  LABORATORIES 


WORKING  CONTINUALLY  TO  KlEP  YOUR  TELEPHONE  SERVICE  BIG  IN  VALUE  AND  LOW  IN  COST 


irs  LOADED  with 


BETTER  TELEPHONE  SERVICE 


7  urfifv  of  the  Heu  SyUem  s  newett  snuul  loaainft  ciHls — tike  the  one  at  the  left— 
are  housed  in  the  long  black  ca»e^  mounted  in  a  ctdde  splice^  This  type  of  installa^ 
tion  permits  the  economical  extension  of  city  cables  to  serve  out-of-tourt  subscribers. 


i 


CTX.  can  get  you  "^out  from  under  I" 


Long  experience  with  the  ever-increasing,  constantly  changing  govern¬ 
ment  specifications  for  electronic  components  has  gained  C.T.C.  nation¬ 
wide  acceptance  as  a  supplier  to  manufacturers  handling  U.  S.  contracts 
—  especially  for  the  armed  forces. 

With  complete,  up-to-date  facilities  for  manufacturing  electronic  com¬ 
ponents  in  production  quantities,  C.T.C.  meets  the  most  exacting  gov¬ 
ernment  standards  for  materials,  tolerances,  finishes,  moisture  prevention, 
anti-fungus  treatment  and  similar  requirements  the  government  demands 
in  the  imits  you  make. 

Years  of  designing  and  manufacturing  to  government  specifications 
enable  us  to  handle  your  problems  and  save  you  time,  money  and  worry ! 
So,  if  “spec”  problems  are  getting  you  down,  why  not  unload  them  on 
recogniz^  experts? 


Hara's  What  C.T.C.  Can  Furnish: 


Hava  You  Soon  This  C.T.C. 
Combination  TorminalT 

With  a  screw  on  top  and  a  termi¬ 
nal  Iuj[  on  the  bottom,  this  com¬ 
bination  simplifies  top  and 


bottom  wiring.  Remove  the  screw  and 
you  can  mount  components  directly  to 
the  screw  end.  Or  you  can  adapt 
terminal  to  provide  removable  link 
connections  at  screw  end.  Unit  is  plated 
with  bright  alloy  for  corrosion  resistance 
and  easy  soldering.  Shank  heavily  knurled 
for  secure  mounting.  Comes  in  three  sizes. 
Send  for  more  information. 

SPECIAL  CONSULTING  SERVICE 

To  aid  you  in  securing  exactly  the  right 
components  to  meet  the  requirements  of 
your  designs,  prototypes,  etc.,  C.T.C. 
maintains  a  staff  of  thoroughly  expe¬ 
rienced  component  engineers.  These  ex¬ 
perts  will  work  closely  with  you  for  the 
most  economical  and  satisfactory  results 
—  and  where  standard  parts  are  not  suit¬ 
able  will  desi^  special  units.  This  service 
is  alwags  available  to  you  —  without  cost! 


CAMUIDOl  TNUMIONIC  COtPOtATtON 

437  Concord  Avo.,  Combridgo  38,  Mon. 

Ptooso  Mod  mot 

□  Mors  InformothMi  on  how  CT.C  con  lighton  my  "•psc"  food. 

□  Mors  informotion  on  CT.C't  eoopsrotivs  onglnssring  Mrvks. 
than  Informotion  on  Ihs  folowing  CT.C  prodvdc 


Sfrssl.. 
C*y . 


custom  or  stanJga^k 


.  I 

Stats . j. .  I 

I 

knteed  components  I 
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FIG.  4 — Rslotivs  rssponss  oi  loud- 
spooksr  for  dUlsrenI  voluss  oi  driving 
tourcs  impedancs 


used  in  the  driving  amplifier  and 
no  inverse  feedback  is  employed  to 
reduce  the  effective  internal  im¬ 
pedance.  The  pronounced  peak  in 
the  response  curve  is  responsible 
for  the  poor  reproduction  of  tran¬ 
sients  which  is  sometimes  described 
as  poor  speaker  damping.  The 
curves  make  it  obvious  that  for 
uniform  response  and  clean  repro¬ 
duction  of  transients  the  impedance 
Z,  should  be  quite  high.  This  makes 
it  imperative  that  Z.  be  low.  Triode 
tubes,  when  used  in  the  output 
stage,  provide  a  source  of  relatively 
low  impedance,  and  this  is  one  rea¬ 
son  for  the  traditional  preference 
for  triodes.  When  using  triodes 
the  load  is  usually  matched  to  the 
tubes  in  such  a  manner  that  the 
impedance  looking  back  into  the 
amplifier  from  the  speaker  is  ap¬ 
proximately  equal  to  the  voice  coil 
resistance.  Thus  the  impedance  Z. 
is  equal  to  twice  the  voice  coil  re¬ 
sistance.  By  using  pentode  or  beam 
tetrodes  with  sufficient  negative 
voltage  feedback  it  is  possible  to 
make  the  effective  output  imped¬ 
ance  of  the  amplifier  small  com¬ 
pared  to  voice  coil  resistance.  Thus 
Z,  can  be  made  approximately  equal 
to  Z„.  In  other  words,  the  speaker 
damping  of  pentodes  with  sufficient 
feedback  is  twice  as  good  as  that 
of  triodes  without  feedback. 

Since  ordinary  methods  never 
permit  the  impedance  Z.  to  be  re¬ 
duced  below  the  value  of  the  voice 
coil  resistance,  the  maximum  value 
which  can  be  achieved  for  Z,  is 
limited  by  the  value  of  Bl.  For 
speakers  with  small  magnetic  struc¬ 
tures  this  maximum  value  is  still 
too  low  to  result  in  appreciable  im¬ 
provement  in  the  response  obtained 
with  a  very  high  value  of  Z,.  Even 
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i^letal  Enclosed  Isolated  Phase  Bus  structures  built  for  Consolidated  Edison 
Co.  by  Railway  and  Industrial  Engineering  Co.,  Greensburg,  Pa.,  for  high 
voltage,  bigb  capacity,  call  for  high  reliability  in  service,  a  minimum  of 

maintenance  and  a  compact  yet  flexible 

_ arrangement.  Each  system  is  designed  for 

*  its  specific  installation,  and  completely 

j.idS  fabricated  at  the  factory  for  final  assembly 

,  ontbeiob. 

'•**^  **"*''*^  '  Component  parts  and  materials  must  be 

\  of  top  quality.  Conductors  are  taped  with 

Natvar  varnished  bias  tape  because  of 
its  uniformly  good  electrical  and  physical 
'r  properties. 

'****  \  Natvar  flexible  insulation  is  available 

*******  ^  either  from  your  wholesaler's  stocks  or 

.  —  \  direct  from  o.ur  own. 

•  -rf*'***^  \  / 

Yhe^nalvarni 

*  ^  Wiswy  74100  MTVM: 

\  I®' 201  «anooipm  avenui  ★  woodbridge 


fertly  top«<l  Mctlon  of  condvetor 
h«ld  by  intwlotor  rinf  wpptl. 


Teplnf  thipid  InttolUd  ev«r 
ftpxiblp  €o«inpction«  rpody  for 
flnol  fepint. 


Topiftf  cPNipIptpd.  i««  U  MOW 
rpody  fpr  mpfpl  pficloBwrd^ 
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^  ^  WRITE  FOR  NEW  BULLETIN  S008 
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with  speakers  having  the  largest 
magnetic  structures  supplied  in  the 
standard  lines,  the  maximum  value 
of  Z,  which  can  be  obtained  is  still 
considerably  below  the  optimum 
value  for  the  speaker  in  an  infinite 
baffle.  Thus,  curve  B  corresponds 
closely  to  the  response  in  an  infinite 
baffle  of  an  eight-inch  speaker  with 
a  6.8-oz.  Alnico  V  magnet  and  a 
3.2-ohm  voice  coil  when  driven  by 
an  amplifier  with  triodes  in  the 
output.  It  is  apparent  that  optimum 
response,  if  achieved  by  conven¬ 
tional  methods,  requires  the  use  of 
an  amplifier  having  sufficient  nega¬ 
tive  voltage  feedback  to  reduce  the 
internal  impedance  to  a  negligible 
value,  and  in  addition,  the  use  of  a 
larger  magnet  than  is  obtainable 
in  speakers  of  moderate  cost.  In¬ 
vestigation  has  also  revealed  that 
optimum  values  of  Z,  for  other 
baffles  require  larger  magnetic 
structures  than  can  be  obtained  in 
even  the  more  expensive  speakers. 

The  foregoing  discussion  indi¬ 
cates  that  a  method  for  increasing 
the  value  of  Z,  which  does  not  re¬ 
quire  the  use  of  excessively  large 
and  expensive  magnetic  structures 
would  be  of  considerable  value. 
The  remaining  portion  of  this  paper 
outlines  such  a  method. 


J^^i***"**’  When  you  are  working  out  a 

method  of  controlling  electronic  equip¬ 
ment,  either  manual  or  automatic,  it  will  pay  you  to 
consider  S.S. White  remote  control  flexible  shafts. 
These  highly  adaptable  mechanical  elements  are  built 
specifically  for  this  service.  And  they  offer  the  fol¬ 
lowing  basic  advantages. 

1.  They  allow  you  to  locate  variable  elements  ex¬ 
actly  where  you  want  them  for  optimum  circuit 
efficiency,  space  saving,  and  ease  of  assembly, 
wiring  and  servicing. 

2.  Hiey  allow  the  control  knobs  or  control  unit  to 
be  mounted  in  the  most  convenient  operating 
position. 

3.  They  are  quickly  and  easily  installed,  require  no 
alignment  and  provide  a  smooth  and  responsive 
control  that's  good  for  the  life  of  the  equipment. 


Motional  Feedback 

Optimum  response  requires  that 
for  most  speakers  Z,  be  made 
smaller  than  the  voice  coil  resist¬ 
ance.  Inspection  of  Fig.  2  makes 
it  obvious  that  negative  voltage 
feedback,  applied  in  the  customary 
fashion,  cannot  reduce  Z,  below 
Z.„  In  conventional  feedback  am¬ 
plifiers  the  feedback  voltage  is 
taken  from  point  a  in  Fig.  2  and 
acts  to  reduce  Z,  only.  If  a  feed¬ 
back  voltage  could  be  taken,  in¬ 
stead,  from  point  b,  or  from  di¬ 
rectly  across  the  motional  imped¬ 
ance,  then  Z„  would  be  included  in 
the  feedback  loop  along  with  Zi, 
and  Z.  could  then  be  reduced  to  any 
desired  value.  In  other  words,  the 
feedback  voltage  must  be  a  motion¬ 
al  voltage. 

The  author  has  accomplished  the 
result  mentioned  above  in  a  very 
simple  manner  by  winding  a  sep¬ 
arate  feedback  coil  of  very  fine 
wire  over  the  existing  voice  coil  in 
a  conventional  speaker.  The  voltage 


It  contains  the  latest  inform^ 
ation  and  data  on  flexible 
shafts  and  their  application. 
Write  for  a  copy  today. 
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6uioiDj»ssiiis  using  brain  work  for  defense— 
provide  protection  against  attacking  enemy  aircraft. 
Designed  and  “flight-proven”  by  Fairchild,  this 
surface-to-air  missile  is  andther  development 
geared  to  the  requirements  of  our  Armed  Services. 


Homing  on  radar  impulses  reflected  by  attacking 
aircraft,  these  missiles  improve  in  accuracy  as 
they  approach  their  objectives. 


Designed  and  built  by  the  Fairchild  Guided  Missiles 
Division  working  closely  with  the  Navy  Bureau  of 
Aeronautics  and  Naval  Research  Laboratories, 
this  is  an  example  of  combining  the  practical  and 
theoretical  to  obtain  superior  results. 


rAIMINCOAlf,  N.  Y. 

Ot(i«r  DivUionti  Yoirchild  Aircrott  Divition,  Hoo«n*owA,  Md. 

Fainhitd  En«iiM  Olvitian,  Al-Yin  Oiviiiwi  and  SirMst  D<vi$i««,  Fonnitiadal*.  N.Y. 
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induced  in  this  coil  by  the  motion  of 
the  voice  coil  is  a  pure  motional 
voltage  at  most  frequencies.  This 
voltage,  used  as  a  feedback  voltage, 
permits  reducing  Z,  below  Z...  The 
method  has  the  additional  advan¬ 
tage  of  including  nonlinearities  of 
the  cone  suspension  in  the  feedback 
loop  and  reducing  distortion  from 
this  cause.  Also,  by  proper  design 
of  the  feedback  coil,  nonlinearities 
due  to  fringing  of  the  magnetic 
field  are  included  in  the  feedback 
loop  and  the  accompanying  distor¬ 
tion  reduced  with  no  loss  in  mag¬ 
netic  efficiency  of  the  speaker. 

At  very  high  audio  frequencies 
some  difficulty  is  caused  by  the 
mutual  inductance  between  the 
driving  voice  coil  and  the  pickup 
coil.  The  mutual  inductance  pro¬ 
duces  in  the  feedback  voltage  a 
component  which  is  dependent  on 
the  induction  between  the  coils 
rather  than  on  the  motion  alone. 
This  voltage  of  induction  is  very 
small  at  most  frequencies  but  be¬ 
comes  quite  large  at  the  higher 
frequencies,  and,  unless  compen¬ 
sated  for,  results  in  attenuation  of 
high  frequencies.  This  difficulty  is 
overcome  by  placing  additional 
mutual  inductance  of  opposite  sign 
between  the  voice  coil  and  feedback 
circuits  at  a  point  external  to  the 
magnetic  field.  Voltages  of  induc¬ 
tion  which  are  equal  and  of  opposite 
sign  are  thus  produced  in  the  feed¬ 
back  circuit  and  cancel,  leaving  a 
pure  motional  voltage  as  the  feed¬ 
back  voltage.  It  is  therefore  pos¬ 
sible  to  design  as  a  unit  an  am¬ 
plifier-speaker  combination,  such  as 
the  one  shown  in  Fig.  5,  of  superior 
performance.  Table  I,  which  is  in¬ 
cluded  for  reference,  lists  for  five 
typical  speakers  mechanical  and 
magnetic  data  necessary  to  such  a 
design. 

In  summary,  the  method  pre¬ 
sented  furnishes  a  means  of 
achieving  excellent  performance 


1)  OUlAJ  up  to 

17  capacitors 
i  per  minute 


^ith  the  New  LJ^JOjpSTa  PC-4 
CAPACITANCE  COMPARATOR 


Any  type  of  condenser. ..  paper,  ments  other  than  the  Standard 

mica,  oil  filled,  ceramic  or  elec-  Capacitor  against  which  the  un- 

trolytic  .  .  .  can  be  graded  on  the  knowns  are  to  be  checked.  Oper- 

PC-4  at  rates  up  to  8000  per  day  ates  on  110  Volt — 60  cycle  AC. 

by  an  unskilled  operator.  Working  Range:  10  mmfd  to  1000  mfd. 

to  an  accuracy  of  0.2%,  the  PC-4  Size:  18'  x  12'  x  12'.  Weight: 

is  a  companion  production  in-  approximately  35  lbs.  For  com- 

strument  to  the  famous  PR-5  plete  details,  write  for  Catalog 

Automatic  Resistance  Comparator.  Sheet  3-E. 

Leading  manufacturers  have  found 

it  an  indispensible  tool  in  the  fight  ^ 

for  higher  quality  and  lower  pro-  0m 

duction  costs.  Easy  operation  re- 

duces  inspection  time  to  an  ab- 

.h,  INST«U«HIIT  lA»0«AT0«r  INC 

PC-4  requires  no  outside  attach-  1|25  Bank  Sfreat  •  CincionoK  14,  Ohio 

MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


FIG.  $ — Block  <11091*0111  ol  ompUllor- 
■p«<ikor  comblnotlon  with  moflonol  loocl- 
bock  con^onsotlno  mutuol  Inductonco 
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Fiberglas 


OWINMOtNMO  FVEROIAS  COIK>*ATK>N  •  TnHI*  Practocli  Oivhion,  D«pl.  MO  >  16  Emt  S6rii  S6mI,  N*w  V*Hi  32.  N.  V. 


LAMINATES 

.  .  .  because 


Sheets,  Rods,  and  Tubes  formed  of  Fiberglas  glass-base  laminates 


monded  usa  of  Fiborglat  yarn*. 


*F{b«r9los  is  th*  trode*fiiofli  (Reg.  U.  $.  Pot.  OMce)  of  Owont-Comieg 
Fiborgtos  Corporotion  for  o  vorioty  of  products  mode  of  or  wWi  gloss  fibers. 
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Along  with  Iho  entire  electrical 
induttry,  Owen»-Coming  Fiber* 
glas  Corporation  is  faced  with 
increasing  civilian  and  military 
demand*.  While  we  cannot 
now  supply  all  the  materials 
our  customers  wont,  we  are 
substantially  increasing  our 
production  facilities.  There¬ 
fore,  we  believe  it  to  your 
future  best  interest*  to  con¬ 
sider  this  new  and  recom- 


generally  resist  high  temperatures 
have  excellent  moisture  resistance 


good  strength/weight  ratio 


excellent  space  factor 


high  impact  resistance 


and  may  be  fabricated  for  a  wide  range  of 
electrical  and  mechanical  properties 


OWENS-CORNINC 

Fiberglas 


When  you  order 


1 


(CMlIaMd) 


from  speakers  of  low  cost.  The  ad¬ 
dition  of  the  pickup  coil  to  the  voice 
coil  structure  at  the  time  of  manu¬ 
facture  should  add  very  little  to  the 
cost,  and  result  in  negligible  change 
in  the  mechanical  characteristics  of 
the  speaker. 


Voltmeter-Ammeter  for 
Determining  Characteristics 
of  Nonlinear  Devices 


By  Fred  J.  Lingel 

Commercial  Equipment  Division 
General  Electric  Companp 
Blectronica  Park 
Syracuse,  New  York 


WHY  WORRY?  Let  Victoreen’s  three  ofl 
stand-bys  ....  stand-by  to  protect  you. 


Nonlinear  devices,  such  as  ger¬ 
manium  diodes  and  varistors,  can 
not  be  evaluated  by  resistance 
measurements  made  by  a  simple 
ohmmeter  or  resistance  bridge,  be¬ 
cause  the  resistance  of  the  element 
depends  on  the  current  flowing  dur¬ 
ing  the  test.  A  voltmeter-ammeter 
resistance  measuring  setup  is  thus 
indicated. 

With  the  voltmeter  across  the  un¬ 
known  resistance  in  the  usual  setup, 
the  current  indicated  includes  that 
taken  by  the  voltmeter.  In  order 
to  reduce  this  current  it  has  been 
common  practice  to  use  a  vacuum- 
tube  voltmeter.  This  method  s 
satiadactory  for  rough  measure¬ 
ments  but  it  is  not  readily  adapted 
to  precision  measurements  because 
of  the  inherent  instability  of  the 
vacuum-tube  voltmeter,  the  effects 
of  line  voltage,  and  the  relatively 
short  scale.  These  difSculties  are 
especially  noticeable  in  attempting 
to  evaluate  diode  performance  and 
drift  in  terms  of  small  changes  re- 


AREA  SAFE?  Viaoreen’s  area 
monitor;  the  Proteximeter  for  vis¬ 
ual  indication  of  accumulated  scat¬ 
tered  radiation  up  to  200  milli- 
roentgens.  No  cords  to  stumble 
over;  the  Proteximeter’s  self  con¬ 
tained  batteries  last  long,  cost  lit¬ 
tle.  Buy  the  finest  and  be  sure; 
Victoreen’s  Proteximeter. 


Proteximeter  Model  300 


YOU  SAFE?  Personally  yours, 
a  Viaoreen  podcet  chamber 
clipped  beside  your  fountain 
pen  goes  evei^here  you  do. 
.  .  .  and  tells  the  story.  With 
one  Minometer,  and  a  pocket 
chamber  for  each  worker  you 
know  the  daily  dosage. 


ALPHA  SAFE?  Alpha 
particles  do  not  penetrate 
very  far,  but  they  contamin¬ 
ate  just  the  same.  Erroneous 
results,  especially  in  delicate 
tracer  and  isotope  work,  may 
result  from  alpha  contamin¬ 
ation.  Be  sure  with  a  Viaor- 
een  Alpha  Meter. 


Alpha  Mater  Model  356 


CltVElAND  3,  OHIO 


3106  HOUGH  AVI. 


Pbotoaraph  oi  author  nelav  prediion 
raiiatonce-meaenrinq  oquipmeni 


March,  1951  —  aECTRONICS 


^  mremyocf^ 
fm  copy  TOOAyf 


0 

Shakeproof  inc. 


Division  of  lllinoit  Tool  Workt 

2501  North  Keeler  Avenue,  Chicago  39,  lllinoit 

In  Conoda.  Conoda  lllinoit  Toolt,  Ltd.,  Toronto,  Ontario 


THE  ELECTRON  ART 


(coathiMd) 


mm  mm  **■ 

RpmE  k)  takn  Cm- 
fmi  f>  m  hi  RkRi- 
(aEMviRli>>  I"**' kl  1 — ^Basic  circuit  oi  prucUion  Tolt- 

nM  prtci.  ITMMI  k  mctcr-omiiialcr  ior  dalamiiiiing  chcnac- 

IM  mMMn  k  torisUe*  oi  noniineoT  doricou  uador 

RwMaltWHRMRA  1  Torioua  oporatinv  conditions 


suiting  from  temperature  and 
humidity. 

Connecting  the  voltmeter  across 
both  the  milliammeter  and  the  unit 
under  test  is  not  satisfactory  either 
because  it  is  then  necessary  to  sub¬ 
tract  the  milliammeter  resistance 
from  each  measurement. 

The  equipment  described  in  this 
article  was  developed  to  eliminate 
all  of  the  above  difficulties.  Re¬ 
sistance  is  obtained  directly  from 
the  voltmeter  and  milliammeter 
readings  using  the  proper  scale 
multiplying  factors.  A  laboratory 
standard  d-c  voltmeter,  GE  Type 
DP-2,  is  connected  directly  across 
the  diode  under  test.  The  current 
taken  by  this  voltmeter  is  balanced 
from  the  current  indicating  meter 
by  means  of  a  special  bridge  circuit. 
With  this  method  it  is  possible  to 
work  directly  from  0.1  percent, 
laboratory  standard  type  meters, 
using  a  long  scale  for  high  reading 
accuracy  along  with  a  knife  edge 
type  mirror  scale.  The  value  of 
each  range  resistor  is  determined 
by  substitution  using  precision 
laboratory  resistance  boxes.  After 
all  values  are  established,  resistors 
of  the  proper  value  are  obtained 
and  wired  into  the  circuit.  The 
complete  unit  should  be  checked 
with  standard  resistors  in  the 
unknown  position,  and  minor 
resistance  adjustments  made  as 
necessary. 

The  basic  circuit  of  the  instru¬ 
ment  is  shown  in  Fig.  1. 

The  ratio  of  current  through  the 
unknown  resistor  X  to  that  in  the 
galvanometer  circuit  is  a  constant 
and  is  independent  of  the  unknown 
resistance.  The  direction  of  the 
current  flow  for  the  polarities 
chosen  may  be  neglected  at  this 
point.  The  current  through  the 


Sanbom  Amplifier  Recorders  are  being 
found  outstandingly  useful  in  a  wide 
variety  of  industrial  recording  applications. 
Records  are  produced  dinctly,  and  continu¬ 
ously,  by  heated  stylus  on  plastic  coated 
record  paper  (Pcrmapaper),  are  in  true  reo- 
taniular  coordinates,  and  are  sharp,  dear, 
and  permanent.  Elimination  of  the  ink  How 
type  of  recording  permits  the  use  of  these 
recorders  in  any  position  and  at  any  angle. 
The  writing  arm  (or  arms)  is  driven  by  a 
D’Arsonval  moving  coil  galvanometer  with 
an  extremely  high  torque  movement  (200,000 
dyne  cms  per  cm  deflection). 


The  single  channel  Model  128  is  a 

vacuum  tube  recording  voltmeter  capable  of 
reprodudng  electrical  phenomena  from  the 
order  of  a  few  millivolts  to  more  than  200 
volts.  Standard  paper  speed  is  25  mm /sec. 
Slower  speeds  of  10,  5,  and  2.5  mm/sec.  are 
available.  A  variety  of  interchangeable  ampli¬ 
fiers  is  available. 


Tho  muhl-channel  Model  67  provides 
for  the  simultaneous  registration  of  up  ro 
four  input  phenomena  on  one  record  using, 
in  a  multiple  system,  the  same  prindples  and 
methods  as  the  single  channel  Model  128. 

In  addition,  this  vertically  mounted,  metal 
cased  amplifier-recorder  provides  a  choice  of 
dght  paper  speeds:  50,  25,  10,  5,  2.5,  1.0,  0.5 
and  0.25  mm /sec.,  and  further  provides  for 
the  use  of  4-,  2-,  or  1-channel  recording 
paper.  Complete  versatility  of  recording  is 
offered  in  this  unit  by  means  of  interchange¬ 
able  amplifiers  which  permit  the  registration 
of  stresses,  strains,  velodties,  etc.,  along  with 
the  usual  D.C.  or  A.C.  phenomena. 


The  recorder  and  amplifier  units 
of  which  the  above  models  are  com¬ 
prised  are  also  available  separately. 


Psr  ctmpbit  esUbg 
tirim  Ukbt  if  cm- 
sumts,  tim  sad 
weithts,  illmUrs- 
timt,  tcacrsl  dc- 
icriptlsa,  sad 
prices,  sddrtst: 


SANBORN  COMPANY 


CAMBRIDGE  39,  MASS. 
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Thcr*  it  a  ckpmidabl*  SELfTRON  MUnlum  ractifiar  for  ocenomicol  con* 
vortion  of  abomoting  cwrront  to  D.C.  for  all  roquiromontt.  SEIETRON 
rocllftor*  hovo  provod  thoir  offkioncy  and  adoptability  through  tho  yoart 
in  a  wido  rongo  of  indwttrial  application*  and  oloctronic  circuit*. 

lot  SELETRON  onginoor*  holp  *olv*  your  rectification  problom*  a*  thoy 
henro  for  *o  many  other  ranking  companie*.  Write  nowl  Make  *ur*  to 
requecl  a  copy  of  our  comprehon*ivo  bulletin  No.  ES-37. 


ABOVE:  Elevator  rectification  —  3 
bank  power  supply  and  regenerative 
braking  equipment  employing  Sele- 
tron,  built  for  Clinton  Realty  Co., 
Chicogo,  by  Ther  Electric  &  AAachine 
Works. 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 

Since  IMS  in  Redie  end  Ciecfrenics 


SalM  Dept;  251  WMt  19th  St.,  N«w  York  11,  N.Y.  Factory:  S4  North  9th  St.,  Brooklyn  11,  N.Y 


Seletron  makes  them  ALL  .  e .  Large,  Medium  and  Small! 


IN 


ARE 


you 


COMPANY 


good 


when  SELETRON 
selenium  rectifiers 
are  "at  the  controls" 
for  variable  speed 
D.C.  motor  operation 


ABOVE:  Compact  speed  control  built 
by  General  Radio  Co.,  Cambridge, 
Atoss.  for  application*  requiring  up 
to  approx.  1/15  H.P.  output.  Employs 
Seletron  miniatures. 

RIGHT:  Internal  grinder  produced  by 
Bryant  Chucking  Grinder  Co.,  Spring- 
field,  Vt.,  equipped  with  tk  H.P.  D.C. 
motor.  Seletron  power  stacks,  suit¬ 
able  for  operation  on  ston^dard  A.C. 
current  are  incorporated  into  design 
of  machine. 


See  us  in  our  Booth  N-16  at  the  IRE  Show 


ELECTRONICS  — /Merck,  1951 


THt  aiCTKON  ART 


(cmHwmR) 


THOMAS  A.  EDISON 


IDISOM 

s  .tram 


Cembuttien  EnginMring-Swp^rhMtar,  ln«. 
Mlscts  two  typ*«  of  Edison  Roloyt  for 
tho  important  piiot-torch  control  cobinot 
usod  in  thoir  now  largo  stoom  gonorotors 
for  public  utilitios. 


FIG.  2 — Complots  dicnli  ei  ptscWon 
wlds-rango  rsslstaac*  msosuring  darico 


galvanometer  can  be  determined  by 
the  following  equation: 


Horg's  How  They  Work:  1  hough  large  pub¬ 
lic  utility  steam  generators  of  this  type  usually 
burn  powdered  coal,  oil-burning  pilot  torches 
are  used  to  start  and,  at  low  loads,  maintain  com¬ 
bustion  of  the  coal  stream,  which  is  blown  in  by 
air.  In  this  application  a  remote  push-button 
operates  solenoid  valves  to  turn  on  the  oil  and 
air  supplies,  and  also  closes  the  ignitor-spark 
power  supply  circuits.  When  the  oil  torch  has 
l)een  ignited,  current  generated  by  a  thenno- 
couple  in  the  combustion  chaml>er  directly  ac¬ 
tivates  an  Edison  Sensitive  Magnetic  Relay  which 
turns  off  the  ignitor-spark  power  supply,  and 
lights  a  remote  ".\ll  Cilear”  signal  lamp. 


2  +  aiA  +  ii) 

A  M 

where  M  is  the  resistance  of  the 
voltmeter. 

This  shows  that  the  minimum 
full  scale  current  obtainable  is 
twice  the  normal  full  scale  rating  of 
the  milliammeter.  It  is  approached 
when  the  milliammeter  resistance 
G  is  low  and  both  the  arm  resist¬ 
ance  A  and  the  meter  resistance  M 
are  large. 

The  complete  circuit  diagram  of 
the  instrument,  with  appropriate 
switching  and  power  supplies  is 
shown  in  Fig.  2.  Two  units  of  this 
type  have  been  constructed  for  use 
in  our  laboratory.  The  first  of 
these  has  been  in  constant  service 
since  November  1949  with  very 
satisfactory  results.  One  of  the 
most  important  features  of  this 
equipment  is  the  ability  to  measure 
trends  in  diode  behavior  in  a  rela¬ 
tively  short  time.  This  helped  a 
great  deal  in  aging  and  humidity 
cycling  studies. 

Considerable  help  in  working  out 
the  mathematical  proof  of  the  va¬ 
lidity  of  this  method  was  given  by 
N.  De  Wolf  of  this  section. 


Etftton  SmsHIvs  Mafiwtic  May. 
Oparateii  on  current  generated  by 
thermocouple  in  combustion 
chamber  of  pilot  torch. 


If  the  oil  flame  is  extinguished  for  any  reason,  an 
Edison  Time  Delay  Relay  tomes  into  play.  Located 
in  the  control  circuits  for  the  oil-air  supply,  this 
relay  delays  shutdown  of  the  air  supply  for  a  few 
seconds  and  thus  permits  “scavenging”  of  any  un¬ 
ignited  fuel  oil  which  might  otherwise  foul  the 
pilot  torch. 

How  About  YOUR  Circuit  Control  Problems? 

This  particular  application  may  help  "spark”  some- 
solution  to  control  circuit  problems  you  may  have 
on  the  lx>ard  right  now.  In  any  case,  you'll  need 
more  specific  information;  Bulletin  <ioo4D  covers 
the  Edison  Sensitive  Magnetic  Relay  in  detail;  Bul¬ 
letin  3o<»9  descril)es  the  Edison  Thermal  Delay  Re¬ 
lays.  We  ll  be  happy  to  send  either  or  l>oth  on 
request. 

92  Lokosido  Avonuo,  WosI  Orongo,  Now  Jorsoy 


Edisoii  Themal  Dday  May. 
Delays  shutoff  of  air  supply 
on  shutdown. 


Compact  Digital 
Differential  Analyzer 

Engineers  at  Northrop  Aircraft, 
Inc.,  have  developed  an  offlee-furni- 
ture-sized  magnetic-drum  digital 
differential  analyzer  for  the  solution 
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Rendezvous  With  MASTERY 


1 AQQ  iMn,  IMW  ■MtlafiM,  yronc*, 

prM«««  Mm  kty  •!  •  trwmiriWM.  ImtanMy, 
Ml  Mtnoat  dkki  Ml  Ml  •  McchTM  bi  Dovm,  inglond 
—33  nilM  diilanl.  Tfc*  way  hot  bMii  opMMd  •• 
notltry  af  ImlonlanMVt,  wmM-wW*  mmaunkallon. 


1  ftOO  *  laoiM  of  Dirodon  of  on  bifonl  Ann, 
•0#T  coAvonbio  for  Ht  bilHol  oiootfaio  In  Naiimrii. 


■  V  '  '  convonbif  for  Ht  bilHal  oiootbn  bi  Nowaib, 
N.  J.,  iMon  Mm  Tromoror  itolo  MiM  $1,400  It  at 
Mm  tftpotal  of  Driyor  Horrlt  Company  wMi  which 
to  commonto  botlnott.  Tho  way  hot  boon  aponod  to 
OMttory  of  now  foctt  and  lochiilaoot  whkb  will  pro* 
vIda  Indottry  with  pwollly  wotol  prododt  novor  bofora 
ovailaWa. 


“Wireleu**  has  been  developed  with  phenomenal  speed 
since  the  day  Marconi's  message  was  successfully  trans¬ 
mitted  from  Boulogne.  Within  fifty  years — as  radio, 
television,  and  radar — it  has  been  made  to  circle  and 
serve  the  world. 


And  Driver-Harris,  expanding  within  the  same  fifty 
years  until  represented  on  all  five  continents,  has  pro¬ 
duced  many  of  the  alloys  required.  For  example: 
Cridnic*  for  electron  tube  grid  wire,  alloys  for  radio 
cathode  sleeves  and  glass  seal  metals.  Karma*  and 
D-H  Manganin  for  resistors,  and  universally  famous 
Nichrome*  and  Nkhrome  V  for  resistors,  plates  and 
other  components. 

Today,  Driver-Harris*  specialized  knowledge  and  ex¬ 
tensive  facilities  are  employed  in  supplying  superior 
alloys  for  a  host  of  applications  in  numerous  fields.  The 
name  “Driver-Harris",  indeed,  has  become  so  widely 
accepted  as  a  synonym  for  quality  that  the  demand  for 
D-H  products  is  engaging  the  resources  of  the  firm  to 
an  unprecedented  extent.  Driver-Harris  can  only  say 
it  is  utilizing  all  the  mastery  at  its  command  to  meet 
this  exceptional  demand  as  fully  as  possible. 


A4dk«f(  of  Michromo  ond  ovo*  tO  oHofl  tof  tho 
otoctrieol,  tioctrooit,  ood  hoat  trootitt§  Mdt. 


Driver-Harris  Company 


>  HARRISON,  NEW  JERSEY 

aHANCHIS:  Chkofo,  DotraH,  OavaloiHl,  lot  Angela*,  Son  Fronckca 
In  Conociai  Th*  i.  CRECNING  WIRE  COMRANV,  ITD..  Hamilton,  Ontario,  Canada 


*T.«.  ni*.  u.  n.  m.  err. 
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Naw  tachniquM  hcrr*  anablad  Northrop 
onqinoora  to  doaiqn  this  dook-oido  400- 
pouiid  computor.  The  computor  con  rood 
12  printod  fropbo  or  toblos  limultano- 
oosly,  and  plot  ^  graph*  or  typo  out 
on  12  printor*  Bimultanoously  a*  It 
oporatos 

of  problems  in  the  aircraft  and 
other  industries.  According  to  the 
designers,  the  computer  combines 
large  mathematical  capacity,  phe¬ 
nomenal  acuracy,  extreme  rugged¬ 
ness  and  reliability  with  amazingly 
small  size  and  compactness — and 
low  cost.  The  device  will  furnish 
solutions  to  ordinary  differential 
equations  or  sets  thereof,  either 
linear  of  nonlinear,  with  accuracies 
in  excess  of  any  differential  ana¬ 
lyzers  now  existing. 

Applications  suggested  for  the 
computer,  which  is  referred  to  as 
MADDIDA,  include  use  as  a  gen¬ 
eral-purpose  tool  in  engineering 
departments  of  large  industrial 
firms  for  computation  of  design 
problems,  such  as  stresses  in  large 
structures,  vibration  and  windload 
calculations,  heat  transfer  problems 
and  so  on.  It  lends  itself  partic¬ 
ularly  to  analysis  of  new  theories 
reducible  to  differential  and  inte¬ 
gral  equations. 

MADDIDA  is  also  capable  of 
solving  complex  aerodynamic  prob¬ 
lems  such  as  flight  trajectories  of 
missiles;  aeroelastic  problems  of 
wing  and  body  design;  flutter  and 
vibration  problems;  control  prob¬ 
lems;  jet,  rocket,  or  other  propul¬ 
sive  device  problems  and  again 
structural  analyses.  It  can  also  be 
arranged  to  solve  industrial  control 
problems  and  to  regulate  or  control 
chemical  or  physical  processes  and 
general  research  conditions  such  as 
heat  or  fluid  flow. 

In  addition  to  being  able  to 
solve  any  ordinary  differential  equa- 


Keep  Posted  on  Electron  Tubes 

. . .  through  your  KCA  Tube  Disirihulor 

You  can  save  time  and  money  by 
industrial  elearon  tubes.  Ask  your  local 
tributor  for  the  following  literature ...  or  write  RCA,  Com¬ 
mercial  Engineering,  Seaion  42CT,  Harrison,  New  Jersey. 


Sf**M  Twb«»  —  Booklet  CRPS- 
102A.  Contains  20  pages  of  basic 
data  on  more  than  150  tube  types. 
Price,  15  cents. 

Fowar  and  Gas  Tubas  far  tadia 
and  Industry— Booklet  PG-lOlA. 
Contains  20  pages  of  basic  data  on 
more  than  1 50  industrial  tube  type*. 
Price.  1 5  cents.. 


aCA  Spodol  tad  Tubas-Booklet 

SRB-1002.  Complete  dau  on  in¬ 
dustrial  types  5691,  5692.  and 
5695.  Free. 

tCA  Intar shaniaabIWty  OIraetary 

—Booklet  ID-1020.  Conuins  20 
pages  of  industrial  tube  replace¬ 
ment  data.  Lists  1600  tube  type 
numbers  used  by  24  manufacturers. 
Price.  15  cents. 


CORPORATION  of  AMERICA 

ELECTRON  TUBES  HARRISON.  N.J. 
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The  heat  is  "sealed  in” 
when  this  doer  closes 


See  how  the  door  of  this  electric  oven  closes  on 
a  strip  of  BH  ”750”  Fibcrglas  Sleeving  .  .  .  closes 
and  seals  in  the  heat. 

BH  "750”  is  braided  Fiberglas,  tubular  in 
shape,  inside  diameter,  with  these  properties; 

(1)  Oven  heat  won’t  impair  it — no  baking  out  or 
drying  out  even  when  subjected  to  prolonged 
high  temperatures,  nothing  to  melt  or  fuse. 

(2)  Easy  to  work  with — speeds  assembly  because 
of  its  renurkable  flexibility.  Non-fraying  — 
without  use  of  hardening  varnish  or  lacquer. 

(3)  Abrasion  resistant — durability  proved  in 
service,  no  splitting  or  cracking  under 
mechanical  vibration. 


BH  "750”  has  merchandising  possibilities,  too. 
'The  oven  door,  illustrated,  has  the  quiet  closing  of 
a  Cadillac  door — the  tubular  braid  is  "spri.tgy"  in 
action,  no  porcelain-to-porcelain  contact.  Roasts  do 
not  dry  out  because  moisture  is  sealed  in  the  oven. 
Reduces  staining  of  porcelain  surfaces  by  mini¬ 
mizing  leakage  of  heat  or  vapors  from  the  oven. 

BH  "750”  is  a  braiKh  of  the  BH  Insulation 
Family.  'There  are  many  others.  Whether  you  are 
interested  in  heat-resistant  properties,  dielectric 
properties,  or  a  combination  of  both,  BH  Fiberglas 
Sleevings  may  be  the  answer  to  your  problem. 
Write  us  today. 


,  Harbis  Mfg.  Co.,  Conshohockbn,  Pa. 


*BH  Noo-Frayini  Fiberglas  Sleevings  are  made  by  an  exclusive  Bentley,  Harris  procesa  (V.  S.  Pat.  \a.  2S93S30).  “Fibenlai’'  b  Ref.  TM  of  Oireaa-Comini  Fiberglas  Corp. 

- USE  COUPON  NOW - 


Bentley,  Harris  Mfg.  Co.,  Dept.  E-44,  Conshohocken,  Pa. 

I  am  interested  in  BH  "750"  Fiberglas  Sleeving.  Send  samples  for  production  testing. 
My  heat  sealing  problem  is _ 


NAME _ COMPANY. 

ADDRESS _ 


Send  sample  and  price  on  BH  Elec¬ 
trical  Insulating  Sleevings: 

n  BH  649  Fiberglas  Tubing,  Grade  A-1 

□  BH  649  Fiberglas  Tubing,  Grade  B-1 

□  BH  649  Fiberglas  Sleeving,  Grade  C-1 

□  BH  Extra  Flexible  Fiberglas  Sleeving 

□  BH  Special  Treated  Fiberglas  Sleeving 
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ONE  LITTLE  PART 

a  lot 


TWICE 
ACTUAL  SIZE 


Lionel  designed  this  non-turning,  self-fastening 
binding  post  for  making  electrical  connections  to 
model  railroad  equipment,  such  as  coal  loaders. 
A  multi-purpose  fastener  for  a  high  quality 
product,  it  must  be  prefabricated  with  precision, 
speed  and  economy.  Progressive  provides  the 
perfect  facilities  for  specials  such  as  this. 

A  combination  tubular  rivet  and  threaded  post, 
the  connector  eliminates  separate  parts  such  as 
nuts  and  lock-washers,  excludes  expensive  hand 
operations  and  permits  multiple  assembly.  Made 
of  headed  stock,  it  curls  without  cracking. 
Serrations  lock  the  post  to  keep  it  from  turning. 
Tubular  section  holds  the  post  to  its  base  and 
may  be  used  further  to  hold  a  soldering  lug,  etc. 
Drawing  detail  above  shows  the  multiple  func¬ 
tions  performed  by  the  fastener. 

Special  fasteners  are  our  specialty.  IF  IT'S 
SPECIAL,  see  PROGRESSIVE. 


tion  of  any  order  or  degree,  linear 
or  nonlinear,  or  any  simultaneous 
set  of  such  equations,  it  will  also 
solve  integral  equations,  transcen¬ 
dental  algebraic  equations  and  sim¬ 
ultaneous  sets  of  such  equations. 
Some  partial  differential  equations 
can  be  handled  with  special  tech¬ 
niques. 

Differential  equations  need  not 
first  be  reduced  to  difference  equa¬ 
tions  as  has  been  necessary  with 
previous  computers  of  this  type. 

Information  is  transmitted  be¬ 
tween  integrators  in  the  form  of 
incremental  changes  in  variables. 


MalaMrum  mmnory  davica  la  copobla 
oi  atoiiiiv  about  10.000  numbara  which 
may  ba  raiarrad  to  by  tba  computer  dur¬ 
ing  oparotlon 


WRITE  FOR  OUR  CATALOG 
IT  MAY  SAVE  YOU  MONEY 


OiUe^  tiffliad  PROGRESSIVE  "^fxeciaii 


^the  progressive 

HtHUFACTURISG  tOHPAKY 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 

SALES  OFFICES:  SAN  FRANCISCO,  LOS  ANGELES. 
PORTLAND.  DETROIT,  PHILADELPHIA.  CLEVELAND, 
SEATTLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 


Each  integrator  has  a  dx  input 
through  which  it  receives  incremen¬ 
tal  changes  in  an  independent 
variable  x;  a  dy  input  through 
which  it  receives  changes  in  a  de¬ 
pendent  variable  y;  and  a  dx  output 
through  which  it  delivers  incremen¬ 
tal  changes  in  a  new  variable  z, 
which  bears  the  relation: 
z  =  f  y  dx 

The  source  of  dx  may  be  the  out¬ 
put  of  any  one  of  42  other  integra¬ 
tors,  or  its  own  output,  or  any  one 
of  12  empirical  input  channels.  The 
source  of  dy  may  consist  of  the 
algebraic  sum  of  from  one  to  seven 
of  the  above  sources  in  any  com¬ 
bination.  The  dy  input  may  also  be 
omitted  when  using  the  integrator 
as  a  constant  multiplier.  In  cases 
where  the  equation  is  such  that  dx 
must  also  consist  of  the  sum  of 
several  channels,  an  additional  in- 
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The 

sleeper  that  took 
the  12  noon 
plane 

Would  you  have  been  caught  napping 
in  a  situation  like  this? 

Suppose  you  were  in  the  fashion  busi¬ 
ness.  You  have  just  created  a  line  of 
women’s  nightgowns  that  are  going  to  be 
given  an  unexpeaed  publicity  break  in 
some  top  national  magazines.  This  will 
mean  more  sales  all  over  the  country.  But 
you  must  get  more  merchandise  to  the 


stores  in  a  hurry  —  or  forever  lose  your 
golden  chance  to  get  sales. 

What  would  YOU  do? 

This  happened  to  one  company  re¬ 
cently— but  the  problem  caused  them  to 
lose  no  sleep.  Faced  with  this  situation 
at  10:30  A.M.  they  were  able  to  start 
goods  flowing  to  the  stores  on  planes  that 
left  at  noon. 

The  answer  was  Air  Express! 

But  you  don't  have  to  be  in  the  fashion 
business  to  profit  from  the  regular  use 
of  Air  Express.  Here  are  its  unique  ad¬ 
vantages  which  any  business  can  enjoy; 

IT’S  FASTEST  —  Ait  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MOEE  CONVENIENT -One  Call  tO 
Air  Express  Division  of  the  Railway 


Express  Agency,  arranges  everything. 

IT’S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  division 
of  Railway  Express  Agency. 


G#rs  THmRK  FIRMT 
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PUT  OUT  A  STRONGER  SIGNAL... 
INCREASE  YOUR  SERVICE  AREA 


with  ANDREW  Low  Loss, 

High  Economy  Coaxial  Coble 

•  1  /3  to  1  /2  Less  Loss  than  same  diameter  plastic 
type  cables  because  96*4  of  insulation  is  air  — the 
most  effective  insulation. 


e  No  maintenance  or  operational  costs.  This  advan 
tage  far  offsets  slightly  greater  original  cost.  Seam¬ 
less  cable  and  fittings  remain  completely  gas  tight 
and  weatherproof  indefinitely. 

e  Maintains  original  characteristics  indefinitely. 
Lasts  practically  forever. 

e  TO  INSTALL -JUST  UNCOIL  INTO  PUCE.  Each 
coil  contains  up  to  2,000  feet  of  seamless  semi-flex¬ 
ible  tubing.  No  soldering.  No  splicing.  Bends  easily 
around  corners  or  obstructions.  Shipped  under  gas 
pressure  at  no  extra  cost  when  pressure-light  end 
fittings  are  ordered. 


Low  loss  and  economical  opera* 
Hon  will  add  mxtra  miles  to 
your  service  radius  as  well  as 
give  you  a  stronger  signal  in 
your  present  area.  There’s  no 
waste.  You  get  the  greatest 
possible  range  and  strength 
from  your  available  power. 
IMhether  you  need  transmission 
line  for  your  Communications, 


AM  or  FM  transmitter.  Direc¬ 
tional  Antenna  System,  or 
Rhombic  Receiving  Array,  the 
solution  to  your  problem  is 
ANDREW  low  loss,  high  econ¬ 
omy,  semi-flexible  transmission 
line.  Write  for  further  informa¬ 
tion  on  Types  737  and  S-450 
TODAY. 


Wtllt'S  UIIEST  XITtNNt  EtIlPMEIT  StECISlISTS 
TIANSeiSSIOR  HUES  Etl  AM  EM  TV  •  ANTENMAt  •  IIIECTIIIAl  ARTEHRA  EIRItHERT 
ARTERRA  TRRIRS  IRITS  •  TCWEI  IISRTIRI  EtRIPHERT 


;  THE  ELECTRON  ART  (cMtinud) 

I  tegrator  is  used,  coded  as  a  simple 
I  adder. 

Computation  within  the  computer 
is  done  in  the  binary  number  sys- 
stem,  since  this  leads  to  more  com¬ 
pact  and  reliable  circuitry.  Initial 
conditions  are  typed  into  the  com¬ 
puter  as  binary  or  octal  numbers; 
however,  output  devices  are  avail¬ 
able  which  will  tabulate  the  results 
of  MADDIDA  computations  di¬ 
rectly  in  the  decimal  system. 

The  problem  of  scaling  (position¬ 
ing  the  decimal  point)  is  much  the 
same  as  that  for  an  analog  differ¬ 
ential  analyzer,  and  straight-for¬ 
ward  systems  have  already  been 
developed.  Control  of  the  scale  is 
provided  through  the  ability  to 
arbitrarily  designate  the  number 
of  significant  digits  to  be  carried  in 
any  individual  integrator.  In  most 
problems  scaling  can  be  conven¬ 
iently  handled  in  powers  of  two, 
making  it  unnecessary  to  use  con¬ 
stant  multipliers  to  change  the 
scale. 

In  addition  to  the  operations  of 
integration  and  addition  already 
mentioned,  an  integrator  may  be 
coded  as  a  servo.  This  is  useful  in 
inverting  operations  and  it  is  some¬ 
times  necessary  to  achieve  proper 
scaling.  Such  a  digital  servo  may 
be  set  up  either  as  a  proportional 
device  with  a  predictable  lag  or  it 
I  may  be  coded  to  operate  as  a  tight, 
I  on-off  servo  where  the  servo  error 
can  be  kept  down  to  less  than  one 
part  in  a  million. 

Integrators  may  also  be  coded  to 
exercise  decision;  for  example,  one 
might  be  set  to  stop  Eill  computation 
when  a  variable  passes  through 
zero  or  exceeds  certain  limits,  or  it 


ProbUnu  or*  lad  into  the  deek-eide 
computer  on  o  timpla  blnory  typewriter 
keyboard.  The  oecilloecope  on  top  oi 
I  the  computer  enablei  the  operator  to 
I  monitor  and  check  his  input  iiguret 
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RADIO-ACTIVE  MATERIALS 


•  RESPONSE  CONTROL:  4-positioii  switch  gives  equilibrium 
time  from  2  or  3  minutes  to  one  second 


material  is  being  monitored;  in  absence  of  operator  will 
show  variations  in  the  activity  of  materials  being  measured 

•  AURAL  MONITOR:  small,  built-in  loudspeaker,  with 
volume  control  for  aural  monitoring 

•  ADJUSTARIE  VOLTAOE  ON  COUNTER  CIRCUIT,  continu¬ 
ously  variable  from  400  to  2,000  volts  (also  available  at 
terminals  at  rear  of  panel),  with  accurate  voluge  indication 


•  NEWLY  DESIGNED  PRE-AMPLIFIER:  in  small  cylindrical 
anodized  aluminum  case;  easy  decontamination;  long  cable 
may  be  used;  case  equipped  with  tripod-type  mounting 
thread  (banch-lap  mount  in  photo  it  occottory  told  toporololy) 


•  NEW  QUENCHING  CIRCUIT  operates  with  self-quenching 
or  non-self-quenching  counter  tubes 


•  VERY  WIDE  RANGE:  3  to  20,000  counts  per  minute,  full- 
scale  values  of  200,  600,  2000,  6000  and  20000;  meter 
direa-reading  in  counts  per  minute  on  alt  scales 

•  GOOD  ACCURACY:  ±3%  of  full  scale  on  all  ranges 

•  COUNTER  TUBES  not  supplied  with  instrument;  beta-  and 
gamma-ray  tubes  available;  tubes  plug  into  probe  cylinder 


•  GREATLY  INCREASED  SENSITIVITY:  Counting  rate  meter 
sensitivity  increased  four-fold;  now  responds  to 
pulses 


•  PANEL  JACK  TERMINALS  for  5  ma  pen  recorder  provid¬ 
ing  continuous  picture  of  what  happens  while  radio-active 


TYPE  1500-B  COUNTING  RATE  METER  . . .  $540.00 


GENERAL  RADIO  COMPANY 


Cambridge  39, 
Massachusetts 


90  West  St.,  New  York  6  920  S.  IVliehigan  Avc.,  Chicago  5  1000  N.  Seward  St..  Los  Angeles  38 


I 
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JOHNSON  <x  ^a.*H<yui  in  IRtuUa 

E.  F.  JOHNSON  CO.  WASECA,  MINNESOTA 


(contimitd) 


THE  ELECTRON  ART 


miKht  be  set  to  add  or  drop  terms 
from  an  equation  when  one  variable 
exceeds  another. 

The  desired  interconnections  be¬ 
tween  integrators  are  easily  ex¬ 
pressed  as  a  binary  code,  and  this 
code  is  typed  into  the  computer 
along  with  initial  conditions.  The 
actual  interconnection  of  integra¬ 
tors  is  done  fully  automatically  in 
the  machine’s  electronic  circuits. 

While  many  functions  can  be  gen¬ 
erated  within  the  computer  by 
solving  auxiliary  differential  equa¬ 
tions,  it  is  at  times  convenient  to 
insert  purely  arbitrary  or  empirical 
data  into  the  computation.  For  this 
reason  12  empirical  input  channels 
are  provided  in  the  machine.  These 
input  channels  may  be  fed  from 
various  input  devices.  One  such 
arrangement  is  now  being  made 
available  as  a  graph  follower  with 
which  graphical  data  is  semi-auto- 
matically  placed  on  perforated  tape. 
A  number  of  tapes  may  then  be 
simultaneously  fed  into  the  com¬ 
puter  through  these  input  channels 
while  computation  proceeds.  The  in¬ 
dependent  variable  (or  speed  of 
tape  advance)  is  under  control  of 
the  computer.  Step  functions  may 
also  be  inserted  at  pre-set  intervals 
with  such  apparatus. 

Also  provided  in  MADDIDA  are 
12  output  channels.  Read-out  equip¬ 
ment  operated  from  these  channels, 
now  available  is:  A  tabulating 
printer  which  will  accumulate  and 
print  results  decimally,  and  an  auto¬ 
matic  plotter  to  present  results 
graphically. 

These  input  and  output  channels 
facilitate  the  use  of  MADDIDA  as 
a  control  device.  For  example,  the 
input  channels  might  take  informa¬ 
tion  directly  from  instruments,  and 
the  output  channels  might  directly 
operate  switches,  valves,  or  motors. 


la  tclactiaj  a  taba  tockat  for  aay  appllcatiea,  ft  h  wita 
t«  iailft  oa  qaalMy  if  loay,  afficiaat  tarvica  it  year  goal. 

Tfteta  wbo  appraciata  praciia  workaiaatblp,  taparior 
datiya  aad  qaalMy  ceaipeaaatt  will  raadily  appraciata 
why  JOHNSON  tockaft  ara  prafarrad  by  to  aiaay  for 
tucb  a  wide  variaky  of  applicatieat.  Wbakkar  aaipieviaf 
porcalaia  or  itaatita  batat,  Ibara  it  aeaa  Saar  aayyrjkgra. 
—  ataayprica.  ■’f’ 


123*206  Industrial  Bayonet.  Steatite.  Silver- 
plated  beryllium  copper  contacts. 
Base  is  4  pin  super  jumbo.  2^**i 

3H-. 

123*209  Medium  4  pin  bayonet,  heavy  phos¬ 
phor  bronze  side  wipins  contacts. 
2-13/16"  Dia. 

123-209SB  Same  as  -209  but  with  Steatite  base 
and  beryllium  copper  contacts. 
123*210  Similar  to  -209  except  smaller  di* 
ameter.  2'/2"  Dia. 

123-211  Standard  50  watt  type.  Double  fila¬ 
ment  contacts,  phosphor  bronze. 
Dia. 

123*211  SB  Same  as  -211  but  with  Steatite  base 
and  beryllium  copper  contacts. 
123*216  Giant  5  pin  Bayonet,  phosphor 
bronze  contacts.  3%"  Dia. 

1 23- 21 6SB  Same  as  -216  but  with  Steatite  base 

and  beryllium  copper  contacts. 

124- 213  For  Eimac  152TL  and  304TL. 

124-214  For  Eimac,  with  air  cooling  jet. 

1 24-215  For  250  watt  tubes  such  as  204A. 
849.  etc. 


CERAMIC  MINIATURE  SOCKETS  -SHIELDS 

120-267  7  pin.  133-278A  1H' 

120-277B  7  pin  with  133-278B  Wa 

shield  base  133-278C  2'/4‘ 


ACORN  TYPE 

121- 265  Steatite.  Mounting  centers:  1-3/16". 

SOCKETS  FOR  833  AND  833A 
124-212  Steatite  base.  5'/s"  plate  leads. 

WAFER  TYPES 

Steatite,  top  and  sides  glazed.  Brass  contacts 
with  steel  springs,  cadmium  plated. 

1 22- 228  Octal  socket.  1 22-225  5  pin. 

122-227  7  pin  medium.  122-224  4  pin. 

122-226  6  pin.  122*217  7  pin  small. 

122*237  Giant  7  pin  Steatite  wafer.  For  tubes 

such  as  HK257  and  RCA813. 

122*247  7  pin  Steatite  for  tubes  such  as  826. 
122*244  4  pin  Steatite.  Super  jumbo  base 

tubes  such  as  8008. 

122-101  7  pin  Steatite  wafer  with  shield.  De¬ 

signed  for  VHF  use  with  tubes  such 
as  832. 

122*275  Giant  5  pin  Steatite  wafer  socket  for 
4-1 25A.  RK46  tubes.  Ventilation  holes 
in  base. 

WRITE  FOR  COMPLETE  CATALOG 


Tuning  Systems  Employing 
Feedback  Amplifiers 

By  Peter  G.  Sulzbi 

National  Bureau  of  Standarda 
Washington,  D.  C. 

It  is  possible  to  alter  the  effective 
value  of  an  inductance  or  a  capaci¬ 
tance  by  means  of  a  feedback  ampli¬ 
fier.  The  method  is  applicable 
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•  OSCILLATORS 

1/100  CPS  -  120,000  CPS 

•  TRANSFORMERS 

Miniotur*  Hormoticolly  Seoled 

•  AMPLIFIERS 

•  DC  AMPLIFIERS 

•  CARRIER  AMPLIFIERS 

•  AC-DC  VOLTMETERS 

•  RESISTANCE  METERS 

Writ*  for  D*«criptiv«  BwlUtint 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  COMPANY 

2831  Post  Oak  Road  Houston,  Te 


THI  tLECTtON  APT  (eoiiMiiii«d) 

where  large  variations  are  required, 
and  is  particularly  useful  where  an 
L-C  resonant  circuit  is  to  be  tuned 
over  a  wide  frequency  range. 

Consider  an  amplifier  of  voltage 
gain  A  having  an  infinite  input 
impedance  and  a  zero  output  im¬ 
pedance.  An  impedance  Z  is  con¬ 
nected  between  its  input  and  output 
terminals.  With  Z.  defined  as 
shown  in  Fig.  1,  it  is  found  that 


Four  conditions  can  be  considered. 

-00  <  A  <  0  ZJZ  <  1 

0  <  A  <  1  Z./Z  >  1 

A  =  1  ZJZ  =z  00 

1  <  A  <  00  ZJZ  <  -  00 


The  New  STAVER 

NILNI-SHIELD 


The  shield 
thot  fits  all 
Miniature 


Fig.  1 — FaMback  ampUiiat  connacted 
for  impadonc*  mulUpUcortlon  or  dtri- 
•lorn 


If  L.  and  C.  are  the  equivalent 
values  of  L  and  C  when  either  one 
is  inserted  for  Z,  I 

L.  -  1  and  C.  =  (l-i4)  C 

With  the  first  condition,  L  is 
effectively  decreased,  while  C  is  in¬ 
creased  (Miller  effect').  With  the 
second,  L  is  effectively  increased, 
while  C  is  decreased.  The  third 
condition  is  trivial  in  this  applica¬ 
tion,  while  the  fourth  may  produce 
instablity,  and  will  not  be  consid¬ 
ered  here. 

It  is  worth  noting  that  the  varia¬ 
tions  in  the  equivalent  values  of 
the  components  can  be  obtained 
without  a  serious  loss  of  Q  or  selec¬ 
tivity.  This  requires  only  that  the 
output  impedance  of  the  amplifier 
be  kept  low,  and  that  its  input 
impedance  be  high. 

The  required  variation  of  ampli¬ 
fier  gain  can  be  obtained  by  employ¬ 
ing  an  attenuator  or  potentiometer 
or,  if  desired,  by  electronic  means. 
Thus  it  has  been  possible  to  time  an 
L-C  circuit  over  a  30-to-l  frequency 
range  by  means  of  a  potentiometer ; 


A  Basibla  thtald  thot  snugly  fits  all 
ntnloturo  tubas  bocousa  it  compan* 
sotas  for  oil  variations  In  tubo  di* 
monsions.  Mini>$hiolds  oro  mod* 
for  both  T5)^  and  bulb  tubes. 
Send  for  cotolog  shoot. 


THE 

COMPANY 

I 

DIALS 

SPECIAL*"cHKK  LISTS 

•  LUMINESCENT 
•  BLACK  a  WHITE 
•  MADE  TO  YOU*  SPECIFICATIONS 

PRECISION 

S  INSTRUMENT 

ERVICE 


W£  lEPAIR,  OVEMHAUL 
AND  STANDARDIZE  lABORATORY 
AND  PORTABLE  INSTRUMENTS 

Our  lab^rot^ry  it  oouippod  with  nuw 
Icodt  B  Norihrup  polonfiontofric  tfond- 
ardiiation  •qvtpmuni  colibrotod  in 
tormt  of  Iht  Abto/wf«  units  which 
w«ro  odoplod  inturnolicnally  «t 
of  Jununry  I,  194B. 


6S0  EAST  CILBEIT  .  WICHITA,  KANSAS 


Moreft,  1951  —  ELECTRONICS 


Electronic  Engineers 

Development  and  Design 


RCA  Victor  offers  attractive  opportunities  for: 

ELECTRICAL  ENGINEERS 
PHYSICISTS 

\  V  \  MECHANICAL  ENGINEERS 

Engineers  with  several  years’  experience  will  find  their  future 
in  the  wide  scope  of  RCA’s  activities  in  the  following  fields: 

•  TELEVISION  DEVELOPMENT 
•  TRANSFORMER  AND  COIL  DESIGN 
•  COMMUNICATIONS-Aviation  and  Mobile 
•  ANTENNAS  AND  SERVO-MECHANISMS 
•  VIDEO  AND  COMPUTER  CIRCUITRY 
•  MICROWAVE  AND  RADAR 
•  NAVIGATIONAL  AIDS 

These  requirements  represent  permanent  ex¬ 
pansion  in  the  RCA  Victor  Engineering  Division  at  Camden,  N.  J. 
RCA  offers  starting  salaries  commensurate  with  experience  and  abil¬ 
ity;  periodic  review  for  salary  increases  based  on  individual  merit; 
comprehensive  Company-paid  hospitalization,  accident  and  life  in¬ 
surance;  a  liberal  retirement  program;  paid  vacation  and  holidays; 
opportunities  for  graduate  study.  If  you  are  looking  for  a  career 
which  permits  the  complete  expression  of  your  talents  in  the  field 
of  electronics. 

Write,  enclosing  resume,  to: 

National  Recruiting  Division,  Box  0-36,  RCA  Victor  Division, 

Radio  Corporation  of  America,  Camden,  New  Jersey 
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THE  ELECTRON  ART  (cMHmwd) 

the  same  frequency  ratio  was  ob¬ 
tained  by  changing  the  grid  bias 
of  one  of  the  amplifier  tubes.  Since 
a  potentiometer  is  a  more  stable 
circuit  element  than  a  variable-/i 
tube,  better  frequency  stability  will 
be  obtained  when  using  potentiom¬ 
eter  tuning.  However,  electronic 
tuning  is  to  be  preferred  when 


you  can  depend  upon 

PYROFERRIC 

H  Your  host  bet  tor 

POWDERED  IRON  CORES 


Pyroferric 

NEW  YORK  67,  N.  V. 
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PYROFERRIC  engiiiMrs  ara 
specialists  and  pionoors  in 
the  tachniqu#  of  pawdar 
matallurgy  davalepmant 
and  iron  core  monufactura. 
Consult  with  them  on  your 
iron  core  or  powdor  motol* 
lurgy  requironionts...ne  ro- 
quiromont  oithor  too  small 
or  too  large. 

★  ★  ★ 


OUR  SPECIAL  DEFENSE  CON> 
TRACT  DEPARTMENT  ASSUREi^ 
PROMPT  SERVICE  FOR 
ALL  GOVERNMENT 
WAR  WORK. 


Many  circuits  can  be  devised  us¬ 
ing  the  scheme  presented  here. 
Figure  2  contains  a  few  that  have 
been  investigated  by  the  writer. 

The  simple  cathode-follower  cir¬ 
cuits  of  Fig.  2A  produced  a  fre¬ 
quency  ratio  of  5  when  using  a 
parallel-connected  12AT7.  The 
equivalent  resistance  inserted  in 
series  with  the  tuned  circuit  is  ap¬ 
proximately  100  ohms,  which  re- 


Praetical  Circuits 


Address  all  communications  to 


•  With  a  new  and  second  plant  at  14  North  Bleeker  Street,  Mt. 
Vernon,  N.  Y.,  PYROFERRIC  is  able  to  meet  the  increasing  de¬ 
mands  for  iron  cores  and  powdered  metallurgy  development. 
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Fig.  2 — Simple  cothode-lollowei  tuners, 
A;  dual  catbode-iollower  tuner.  B;  two- 
stage  tuners  providing  large  irequency 
ratios  with  good  stability  C  and  D 


rapid  or  remote  frequency  variation 
is  required. 


(centtnucd) 


THE  ELECTRON  ART 


quires  that  a  high  L/C  ratio  be 
employed  to  avoid  excessive  degra¬ 
dation  of  Q.  The  dual  cathode  fol¬ 
lower  of  Fig.  2B  provided  a  fre¬ 
quency  ratio  of  25.  The  equivalent 
resistance  is  400  ohms,  which  may 
be  undesirable  in  some  applications, 
particularly  at  radio  frequencies. 


Cathode  Follower 

These  three  circuits  do  not  em¬ 
ploy  a  large  feedback  factor  to 
stabilize  A;  hence  relatively  poor 
frequency  stability  will  be  obtained 
when  large  frequency  ratios  are 
used. 

The  completely  degenerative 
amplifier*  of  Fig.  2C  is  superior  in 
this  respect.  In  addition,  the  out¬ 
put  impedance  may  be  less  than  1 
ohm,  while  the  voltage  gain  may  be 
as  high  as  0.999,  resulting  in  a  fre¬ 
quency  ratio  of  approximately  30. 
When  using  a  pentode-triode  ampli¬ 
fier  to  tune  an  oscillator  with  a  fre¬ 
quency  ratio  of  10,  the  frequency 
was  constant  within  1  percent  for 
plate-supply-voltage  variations  of 
±60  percent. 

The  circuit  of  Fig.  2D  differs 
from  the  previous  ones  in  that  A  is 
negative.  A  frequency  ratio  of  10 
w’as  obtained  using  a  pentode  driv¬ 
ing  a  triode.  Larger  ratios  can  be 
obtained  by  employing  more  stages, 
but  instability  becomes  a  serious 
problem. 


Tuning  Forks 

for  precision  frequencY  control 

A  complete  line  of  tuning  fork  resonators  to  meet 
your  reference  standard  .  .  .  timing  ...  or  speed 
control  requirements. 

ACCUBATE . . .  Manufactured  in  accuracies  up  to  1  part  in  10,000 
for  operation  from  -40  to  -f  75®C.— and  up  to  1  part  in 
100,(K)0  for  operation  from  0  to  -|-75'’C. 

COMPENSATED  .  .  .  Thermaf  compensation  method  employed 
mainta^s  fork  accuracy  throughout  rated  operating  tem¬ 
perature  range  without  benefit  of  oven  control  or  warm-up 
time. 

BU60ED  .  .  .  Internally  shock-mounted  using  relatively  per¬ 
manent,  semi-inorganic,  silicone  rubber— a  desirable  feature 
fur  stringent  shock  and  vibration  applications. 

HEBMETICALLT  SEALED . . .  Solder-sealed  evacuated  container 
prevents  barometric  pressure  and  relative  humidity  vari¬ 
ations  from  affecting  fork  accuracy. 

FBEQUENCIES  ...  400  cycles  and  from  700  to  3,000  cycles  for 
accuracies  up  to  1  part  in  10,000— from  1,000  to  3,000 
cycles  for  accuracies  up  to  1  part  in  100,000. 


Conelusiong 


The  simple  cathode-follower  cir¬ 
cuits  are  most  useful  for  obtaining 
wide-deviation  frequency  modula¬ 
tion  at  radio  frequencie.s.  They 
should  also  be  useful  for  tuning 
radio  receivers,  although  tube  noise 
will  be  contributed  by  the  amplifier. 
The  two-stage  circuits,  which  are 
limited  to  audio  or  video-frequency 
applications  because  of  the  coupling 
networks  used  between  stages,  have 
been  employed  in  wide-range,  re¬ 
sistance-tuned  audio  oscillators. 
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Available  indiiidually — as  a  part  of  compact  sub- 
assemblies — or  in  completely  engineered  equipment 
constructed  to  your  specifications, 

W  rite  Dept,  li  for  atmplete  information  or  telephone 
HYacinth  2-4800. 


PHMLAMON  LABORATORMES 

57i7  Third  .4  remmr  Or^oMgm  20,  Y, 
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\oiKen  nas  wiae  expt*rience  in  uesigning  aiui  uuuuing  nign-prouu 
and  proihicing  parts  for  cathode  ray  tubes  and  radar.  Volkert  is  ag 
to  help  American  industry  turn  out  the  parts  for  electronic  e(]uipm 
is  vital  to  the  Armed  Forces. 


Volkert  can  help  you  in  your  defense  productioi 
Write  today  for  our  brochure,  “3-Uay  Facilities  fc 
Prwision  Stampingsl’  It  shows  how  Volkert  succes 
fully  combines— under  one  roof— integrated  facilities 
for  design  engineering,  tooling  and  production... to 
prodm-e  millions  of  small,  intricate  stampings  yearly. 

JOHN  VOLKERT  METAL  STAMPINGS,  INC. 

222  34  96th  Avenue,  Queens  Village  8,  1.  I.,  N.  Y. 
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PRESTO 


I  I  ....  most  carefully 

made  recording  disc  in  the  world 


NEW  PRODUCTS 

(CQntinutd  from  poge  146) 

supply  and  bridge  control  unit  de¬ 
signed  for  use  with  transducers 
j  employing  resistance  elements.  A 
j  scope  jack  and  chopper  are  pro- 
j  vided  in  order  to  observe  steady  as 
I  well  as  vibratory  phenomena  on  c-r 
oscilloscopes  without  preamplifica- 
!  tion.  The  unit  contains  a  d-c  power 
I  source  of  100  v  at  100  ma  with  an 
a-c  ripple  of  less  than  1  mv.  A  10- 
turn  helipot  permits  precise  bridge 
balancing. 


Step  -  grading  and  labeling 
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High-Powered  Triode 

Federal  Teu:phone  and  Radio 
!  CORP.,  100  Kingsland  Road,  Clifton, 
N.  J.,  has  developed  the  F-6918 
I  200-kw  triode  to  meet  the  increas¬ 
ing  demand  for  higher  power  in 
the  broadcast  and  shortwave  bands. 

I  The  three-electrode  tube  is  suitable 
I  for  use  as  a  radio-frequency  ampli- 
I  her,  oscillator,  or  class  B  modula¬ 
tor.  The  heavy-wall,  high  conduc¬ 
tivity  copper  anode  is  water-cooled 
and  is  capable  of  dissipating  60  kw 
in  continuous  commercial  service. 
I  It  weighs  approximately  25  pounds. 
'  Maximum  ratings  to  22  me  can  be 
achieved. 


Selenium  Rectifier 
Cartridges 

International  Rectifier  Corp., 
6809  So.  Victoria  Ave.,  Los  Angeles 


Although  every  recording  disc  that  leaves  the  modern 
PRESTO  plant  is  made  with  meticulous  care  and  the  finest 
materials,  only  those  that  have  passed  the  most  rigid  inspec¬ 
tion  can  qualify  for  the  “Green  Label.”  This  label  on  a  disc 
means  that  it  possesses  as  perfect  a  recording  surface  as  can 
be  created  by  modem  methods. 


After  discs  have  been  carefully  graded,  they  are  assigned 
various  color  label  distinctions.  Drive  holes  are  punched 
and  they  are  sent  to  the  labeling  press,  where  brilliant  col¬ 
ored  labels  are  stamped  into  the  lacquer  surface.  “Green" 
means  the  finest,  “Brown”  is  applied 
to  those  discs  with  slight  imperfec¬ 
tions,  while  the  “Orange”  label  de¬ 
notes  a  disc  of  lighter  gauge  and 
smaller  diameter. 


Labeling  is  another  of  the  quality- 
controlled  processes  in  PRESTO 

disc  manufacture _ another  reason 

why  the  PRESTO  label  is  always  a 
reliable  guide  in  your  selection  of  a 
recording  disc. 


Visit  HBSJO’t  booth  at  Iho  IKE  SHOW 
March  19th  to  22nd  •  N.w  York  City 


OvqrMCM: 

M.  Simofii  6  Son  Co..  Inc. 
25  Worron  Stroot 
Now  Yorii.  Now  York 


if  I 


I  ThmimmoM  PRESTO 
^  .  irorl<f  t  Snmt  noordmg  41*. 


RECORDING  CORPORATION 
Porgmus,  Now  Jorsoy 
Moiling  Address: 

Rox  500.  Hockensock.  New  Jersey 


(CMtlllWd) 


VIBRATION 


CAN  BE  YOUR  PROBLEM.., 


43,  Calif.,  ha.s  developed  a  line  of 
h-v  .selenium  rectifier  cartridges 
with  voltage  ratings  up  to  25,000 
V  per  cartridge  and  current  ratings 
up  to  75  ma.  They  utilize  five  dif¬ 
ferent  selenium  cell  sizes  varying 
from  i  in.  in  diameter  up  to  1  in. 
in  diameter,  with  corresponding 
current  ratings  varying  from  1.5 
ma  up  to  75  ma;  and  can  be  oper¬ 
ated  over  the  temperature  range 
of  -55  C  to  100  C.  Type  W248HS 
(illustrated)  is  rated  at  4,960  v  d-c 
output  at  75  ma,  and  its  over-all 
length  is  13  in.  with  an  outside 
diameter  of  11  in. 


Audio  Mixer 


The  Pentron  Corf.,  221  E.  Culler 
ton  St.,  Chicago  16,  Ill.  Audio-Mix 


Lmk  for  n  at  Hm  I.R.C.  Show — 
Booth  S-4 


MET-L-FLEX 


AU-MitU  •  AU-lKfeotUtB. 

SHOCK  MOUNTING 
SYSTEMS 


First  with  MET-L-FLEX,  Robinson 
pionoorod,  in  1946,  oll-motol, 
ail-wotrthor  vibration  and  shock 


mounting  systoms.  Built  for  th# 
oloctronic  and  instrumont  panal 
installations  of  today’s  high  par- 
formanco  commorcial  and  mili¬ 
tary  aircraft,  mora  than  50,000 
all-motal  systoms  havo  boon  do- 
livorod.  Robinson  MET-L-FLEX 
unit  mounts  and  comploto  mount¬ 
ing  systoms  moot  fpociflcations 
JAN-C-172A  and  AN-E-19. 
Mounting  systoms  in  JAN  form 
factors  and  spocial  dosigns  aro 
availablo — write  today  for  full 
onginooring  data. 


GUARDIAN 

Series  335  D.  C. 

RELAY 


Th«  A.N.  CONNECTOR 

TYRE  mounting  it  ap¬ 
proved  by  the  Amy  and 
Navy  as  standard  her¬ 
metic  seal  termination 
equipment.  This  type 
oi  mounting  is  partic¬ 
ularly  adaptable  where 
shielded  or  cabled  cir¬ 
cuits  are  a  necessity.  Vi¬ 
bration-proof  mounting 
with  quick  connect  and 
disconnect  is  insured. 


Approved— distinguished  by  spectacular  performance  in  truck  trai^ 
communications  and  thousands  of  flying  echelons— The  Guardian  Seriei 
335  D.C.  Relay!  Hermetically  sealed  or  with  conventional  open  and 
special  mountings,  unit  offers  a  wide  variety  of  applications.  Series  33S 
D.C,  built  to  rigorous  aviation  standards,  meets  the  10-G  Vibration  Test 
and  the  Mil-R-6106.  Generous  coil  winding  area  permits  single  wind¬ 
ings  up  to  15,000  ohms.  Parallel  and  double  windings  available. 

Maximum  voltaga:  220  V.D.C.  Power  requirement:  Normal,  3Vs  watta.  Max.-reaiatance 
standard  unit:  12,000  ohms.  Applicable  to  time  delay  attract  up  to  .06  second  qnd  release 
up  to  .01  second.  Contact  ratinf :  Vs'  dia.  silver,  12  amps,  at  24  V.D.C.  inductive  load.  Com¬ 
binations  up  to  3  PJD.T,  with  12  amp.  contacts.  Bakelite  insulated,  tested  at  1500  V.— 60  C. 


Saties  30  A.C. 


Series  310  A.C.-3IS  D.C. 


Series  610  A.C.-61S  D.C. 


Series  330  A.C. 


Series  SOS  D.C 


WRITE  OR  WIRE.. .  FREE  CATALOG,  SPECIFIC  RECOMMENDATIONS,  NO  OBLIGATION. 


GUARDIANO^LECTRIC 

1625-C  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 


1625-C  W.  WALNUT  STREET 


CHICAGO  12,  ILLINOIS 
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;  NEW  PRODUCTS  (contimitd) 

j  with  a  five-position  switching  at¬ 
tachment.  It  gives  rapid  response 
!  (less  than  i  sec)  for  laboratory  or 
I  production  instrumentation,  and  its 
I  unique  design  includes  such  fea¬ 
tures  as  noble  metal  thermopiles 
and  nickel-plated  pickup  tubes.  The 
nickel-plated  pickup  tubes  afford 
freedom  from  outgassing,  system 
contamination  and  corrosion.  The 
I  unit  can  measure  absolute  pres- 
:  sures  of  from  0  to  1,000  microns  of 
mercury.  Its  rugged  gage  tube 
'  connects  to  the  vacuum  system  by 
means  of  a  standard  I-in.  male  pipe 
thread.  Length  of  the  cable  from 
the  indicator  to  the  pickup  tube 
does  not  affect  calibration  so  ex¬ 
tensions  for  remote  indications  may 
I  be  added  if  desired. 


Proportioning  Input 
Controllers 

Automatic  Temperatuse  Control 
Co.,  Inc.,  5200  Pulaski  Ave.,  Phila- 
I  delphia  44,  Pa.  Series  4700  Atco- 
tronic  input  controllers  answer  the 
'  demands  of  the  industrial  electric 
I  furnace  users  for  accurate,  auto- 
I  matic  control  of  temperatures. 

Based  on  the  rate  of  charge  and 
;  discharge  of  a  capacitor,  this 
proven  circuit  enables  the  user  to 
line-out  without  incurring  undue 
overshoot.  The  ability  to  operate 
with  a  very  narrow  proportional 
i  band  (2  percent  in  many  cases) 

I  eliminates  set  point  shift  with 
I  varied  load  changes.  Type  4702-A 
i  incorporates  a  snap-acting  preci- 
i  sion  switch,  independently  wired. 
It  is  load-rated  10  amperes  at  115  v, 
6  amperes  at  230  v  a-c,  noninduc- 
tive,  25,  50  or  60  cycles.  Type  4702- 
B  uses  a  mercury  switch  relay.  It 
is  load-rated  30  amperes  at  115  v, 
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APPROVED  BY  UNDERWRITERS  LABORATORIES  AT 


NOFLAME-COR 

the  TELEVISION  hookup  win 

fits  perfectly 

into  this  - — 


picture 


Meets  government 
specificotfon 


FLMNE  RESISTANT 
HEAT  RESISTANT 
HIGH  INSULATION 
RESISTANCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACILITATES 
POSITIVE  SOLDERING 

Also 

te  Mt  affected  by  the 
beat  of  Hopregaatien . . . 
atakiag  it  aa  Meal  wire 
far  ase  la  ceaaectiea 
aith  cad  aad  traas- 
fanaer  leads 


No  "Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plastic,  its  diameter  uniformity  can  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Available  in  all  sizes,  solid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


No  "blobbing"  of  insulations  under  soldering  heat,  because 
"NOFLAME-COR"  is  NOT  an  extruded  plastic.  Production  executives 
specify  it  as  the  most  efficient  heat-resistant  wire  yet 
developed.  Save  time,  money  and  assembling  headaches.  Investigate! 


CORNISH  WIRE  COMPANY,  me. 

50  Church  Street,  New  York  I N.  Y. 

- Branch  Offices - 

PHILADELPHIA  BRIDGEPORT  CLEVELAND  CINCINNATI  CHICAGO 
DETROIT  MINNEAPOLIS  ST  LOUIS  ATLANTA 
DALLAS  DENVER  LOS  ANGELES  SAN  FRANCISCO  SEATTLE 

iiiiiii4i'iiniiMii»iiH'iiitMii«f.iiff«iiHi!rH-fTniiiii»i'i«nuii.iiiii.'imiii»i 


CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 


a  wid*  range  of  sizes  and  container  shapes  to  meet  every  known  interference 
filtering  application.  A  few  typical  types  are  listed  below.  Thousands  of  other 
types  on  request.  OuT  engineers  will  be  glad  to  consult  with  you  on  your  specific 
noise  problems.  Engineering  bulletin  on  request.  CORNfii-DUtiUEi  EiECTiiC  COt- 
POtATiON,  Dept.  K3],  South  Plainfield,  New  Jersey.  Other'  plants  in  New  Bedford, 
Brookline  ond  Worcester,  Mass.;  Providence,  fi.  I.;  Indianapolis,  Ind.,  and  sub¬ 
sidiary,  the  Rodiart  Corp.,  Cleveland,  Ohio. 


Cegecltlve  twdectlve  fitlers  —  >inel«  and  aiHHpta  Mctien 
pi  cirevitt  in  hnnnntkoily  tnoltd  contoinnrt  for  olrcroft.  ■NKino» 
ond  Hoovy^vty  opplicotion  roqoirin^  filtors  witli  hi^h  loMr* 
tion  ioM  ovor  lomporoluro  rongo  from  —53  fo  4*55*0 


CompoctI  LightwoigHtl  Numoroot  iniortion>lou  poHornt  ovoU* 
oblo.  Hormoficotly  toolodl  Oykonol  imprognotionl 


with  both  fioxiblo  lood  ond  toldor  log  oloctrico!  connoctions. 


FOR  EFFECTIVE  NOISE  ELIMINATION  ...  FOR  DEPENDABLE  RESULTS 
...FOR  PREMIUM  QUALITY  PERFORMANCE  ...  ALWAYS  SPECIFY  CO! 


Electrlcel  appllnete  flHan  —  for  fluornKnnI  lonpt,  food 

mi««fB«  vocuom  doonori*  bu»in«»B  mochtnos 

»  ond  o  wido 

vofioty  of  ottior  oioctricol  oqoipmont  oroikiblo 

Q 

mony  ifytoi 

High-quality,  Low-cost  A 

TOROIDAL  COILS 


OPEN  GEAR  TRAINS 

made  to  your  specifications 


small 


t  l;... 

-i-i*  .  '4-  ••-  ^ 


Universal-developed  coil-winding  machines  produce  a 
better  toroidal  coil,  custom-built  to  your  blueprint  specifica¬ 
tions,  at  considerably  lower  unit  cost!  Wound  on  any  type 
cores  (any  I.D.  to  %  "I,  in  any  size  wire.  Universal  toroidal 
coils  are  perfectly  uniform  and  fully  insulated.  Send  your 
blueprint  specificotions  today,  and  let  us  quote  the  lower 
cost  of  better  Universal  toroidal  coils  on  your  next  order. 

Address: 


Universal  Manufacturing  Company,  Inc.  • 

404  Hillside  Avenue  •  Hillside,  N.  J. 


NEW  raODUCTS  (coiitliiMd) 

20  amperes  at  230  v,  a-c  noninduc- 
tive,  25,  50  or  60  cycles. 


Technical  Ceramics 

American  Lava  Corp.,  Chattanooga 
5,  Tenn.,  has  available  a  line  of 
optically  flat  discs  and  plates  of  AI 
Si  Mag  technical  ceramics  that  are 
custom  made  in  any  size  up  to  9  in. 
in  diameter.  They  are  very  hard, 
totally  and  permanently  rigid,  re¬ 
sistant  to  heat  shock  and  can  be 
used  at  elevated  temperatures.  The 
material  is  resistant  to  all  alkalies 
and  acids  except  hydrofluoric  acid. 
Dimensional  accuracy  can  be  main¬ 
tained  within  almost  any  limits 
specified.  The  three  larger  pieces 
shown  above  are  flat  within  one  to 
two  light  bands  (0.0000116  in.  to 
0.0000232  in.).  Test  samples  can 
be  produced  to  specifications. 


Vibration  Control 
Monntings 

Lord  Mfx:.  Co.,  Erie,  Pa.  The 
Temproof  (temperature-proof)  vi¬ 
bration  control  mounting  is  de¬ 
signed  specifically  to  meet  the  re¬ 
quirements  of  base-mounted  air¬ 
borne  electronic  equipment  and 
functions  efficiently  throughout  the 
entire  range  of  operational  temper- 
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-SET  UP  THE  CAMERA 
-SNAP  THE  SHUnER 
-SEE  THE  PRINT 

ALL  IN  3  MINUTES-or  even  less 

witli  the  FalrchllJ-Pelarold^Ostilhiscope  Camera 


S«t  up  the  camera.  The  Falrchild-Polaroid 
camera  consists  of  three  units;  adapter  ring, 
hood,  and  camera  body.  To  set  it  up,  you  place 
the  handy  adapter  ring  over  the  oscilloscope 
bezel,  slip  the  hood  into  the  ring,  then  snap  the 
camera  into  the  bayonet  lock  on  the  hood.  That 
supporting  rod  is  a  safety  feature  that  protects 
both  camera  and  oscilloscope. 


The  easiest  way  is  the  fastest  way  when  you’re  photo^? 
graphing  oscilloscope  images  with  the  Fairchild* 
Polaroid®  Oscilloscope  Camera. 

No  more  darkroom  processing!  With  this  new  camerg 
it  takes  only  two  minutes  (less  if  you’re  fast)  to  set  up 
and  snap  the  picture,  one  minute  to  finish  a  print.  EacP 
3  Vs  X  4  Vs  print  records  traces  exactly  one-half  life  sizp 
to  make  comparisons  easy. 

Write  for  complete  data  and  prices  on  F-284  Oscilloscope 
Camera  Kit  including  camera,  carrying  case,  and  fllnl 
Fairchild  Camera  and  Instrument  Corporation.  88-06  Van 
Wyck  Boulevard,  Jamaica  1,  S,  Y.  Dept  120-14A. 


tlNS-SpKial  75  mm.  (/2.8  IMAOC  SIZE-On»4ialf  radiKtien  si 

Woll«fitok  OKjllO’«notti9iiKit.  icop*  imog*. 


SHUTTfR— Wolkmok  AlpHox; 
sp««dt  1/33  Mc.  to  1/100  eoc.s 

"tiioo/'  Olid  "bulb/' 

FOCUS— Fixod  (opprox.  8  in.) 

PICTURE  SIZE-3<;  x  in. 

(2  or  moro  imogot  por  print; 

16  oxpoMrM  por  roll  of  film.) 


there  it  is.  An  easy  job,  but  you  have  a  photo-  m 

graphically  accurate  record  of  the  trace  in  less  OSCILLOSCOPE  RECORDING  CRMERRS 

time  than  you  could  sketch  it  from  memory.  !§ 

See  the  Fairchild-Polaroid  Oscilloscope  Camera  and  the  Fairchild  Oscillo-Kecord  Camera  at  the  Radio  Engineering  Show,  Booth  238-239. 
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WRITING  SPiED-to  1  bi/iitec  et 
only  3000V  oceeleroting  potentia% 
higher  H>eed,  at  higher  voltage,. 


DIMENSIONS-Comera,  10V4  x  SX 
X  6%  in.;  hoed,  II  in.  length,  7X 
in.  dio.;  adopter,  2  in.  width, 
in.  max.  dio. 


Pull  the  tab  to  finish  exposed  print. 

After  a  snap  of  the  shutter,  the  exposure  is  made 
and  you're  ready  to  finish  the  print.  If  you  want 
two  exposures,  it’s  easy  to  move  the  camera  body 
down  and  make  a  second  exposure.  To  finish  the 
print,  you  merely  pull  tab  at  back  of  camera. 


WEIOHT-Complota,  7^i  lb. 


Typical  of  the  work 
being  done  with  this 
camera  is  thlx  3';i  x 
print  of  35-miIli- 
second  single-sweep 
transient— one  of  a 
series  of  accelerome¬ 
ter-output  recordings 
that  made  possible  the 
completion  of  nine 
recorded  "drop-tests” 
in  40  minutes. 


Miniature  Induction  Motor 

i  Eastern  Air  Devices,  Inc.,  685 
Dean  St.,  Brooklyn  17,  N.  Y.  Type 
J49D-16  miniature  induction  motor 
was  primarily  developed  for  use  by 
manufacturers  of  aviation  and  port¬ 
able  military  equipment.  It  oper- 
i  ates  from  a  3-phase,  200-volt,  400- 
I  cycle  source  and  is  rated  as  follows : 
l/50th  h-p,  0.25  ampere,  10,000  rpm. 
This  reversible  motor  is  totally  en- 
I  closed,  weighs  10  ounces,  is  li  in. 
!  in  diameter  and  II  in.  long. 


NEW  PRODUCTS  (cMtimNS) 

atures  from  —80  F  to  4-250  F.  It 
is  designed  for  use  with  Govern¬ 
ment  Specification  JAN-C-172A 
equipment.  Friction  dampers  are 
designed  in  to  prevent  excessive 
equipment  motion  at  resonant  fre¬ 
quencies.  Although  intended  pri¬ 
marily  for  use  with  airborne  elec¬ 
tronic  equipment  the  new  mounting 
will  fill  an  additional  need  in  the 
industrial  field  for  applications  in 
areas  subject  to  temiieratures  above 
and  below  the  range  in  which  rub¬ 
ber  mountings  are  ordinarily  used. 


WHk  tp«ci*l  (iMdind  or 
IlCRiirH  iniskn,  tkrMdt 
art  rnttkad  to  mointoio 
iMoWinf  or  booding. 


^rpe  AN  Connoctoro  aro  made  in  6  otylao;  straight  and 
90^  cord  plugs;  boa,  wall,  and  extension  cosd  receptacles; 
and  special  quick  disconnect  plugs.  Fifteen  diameters 
for  inserts  with  contact  arrangements  from  sin^e  to  100 
contacts.  Contact  capadtws  from  0  to  200  amps.  Peak 
voltages  from  70  to  9.000  volts* 


Cannon 
I  spUt-shell 
design 
advantages 


no  assembly  tools  needed 
end  bells  are  interchangeable 
no  slack  in  lines 
test  without  disengaging  plug 
easy  inspection  and  circuit 
changes 


See  that  your  circuit  requirements  Eure  met.  See  that  all  control,  com¬ 
munication  and  power  circuits  have  firm  positive  contact,  low  dielec¬ 
tric  loss... and  see  that  each  circuit  is  protected  by  the  design 
advEmtages  found  only  in  Cannon  Plugs.  AN  Connector  Series  is  just 
one  of  the  many  CEmnon  types-world’s  most  complete  line.  Request 
bulletins  by  required  type  or  describe  the  connector  service  you  need. 


CANNON  ELECTRIC 

Since  1915 

lOS  ANOEIES  31.  CALIFORNIA 
R I F* i S i NTATI V E S  IN  PRINCIPAL  CITIES 


Preampli  fier-Equalizer 

Brociner  Electronics  Laboratory 
1546  Second  Ave.,  New  York  28, 
N.  Y.  Model  AlOOP  preamplifier- 
equalizer  is  a  flexible,  compact, 
high-quality  equalized  preamplifier 
for  use  with  constant  velocity 
(magnetic  or  dynamic)  pickups 
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Here*s  why  those  in  the  know 


^demand 


CANNON 

PLUGS 


lattrcMniwblt  M 
MCktt  inMrts...M 


Mmm  f»r  EictllMt  grip. 


If  you  use  flie 
you  will  gef 

BETTER  PERFORMANCE 
LOWER  OPERATING  COSTS 
ond  LONGER  LIFE  .  .  . 


fllE  ML-5658  is  an  improved  and  directly 
interchangeable  version  of  the  widely  used  880. 
Designed  originally  as  a  better,  more  rugged  tube 
for  electronic  heating  equipment,  it  has  since 
found  extensive  use  in  the  high  power  broadcast 
field  and  in  such  exacting  applications  as  cyclo* 
tron  and  synchrotron  oscillators. 

The  ML-5658  incorporates  in  its  design  many 
of  the  outstanding  features  developed  by  Machlett 
Laboratories  for  all  its  industrial  tubes.  Typical 
of  these  design  and  process  improvements  which 
have  given  broadcast  and  industry  better,  more 
dependable  tubes  are: 

1.  Kovar-to-glass  seals.  The  elimination  of  the 
inherently  weak  feather-edged  copper  seal 
— increasing  seal  strength  and  providing 
greater  stability  of  the  internal  electrode 
structure. 

2.  An  improved,  stress-free,  self-supporting 
filament  structure  which  substantially  elim¬ 
inates  filament  distortion,  provides  uni¬ 
form  fidament  emission  throughout  tube 
life  and  reduces  the  complexity  and  the 
hazards  of  the  older  spring-supported  fila¬ 
ment  construction. 


ML-5658 


3.  A  unique  pre-exhaust  treatment  of  all  parts 
and  the  thorough,  high  voltage  exhaust  of 
each  tube  on  Machlett's  special  high  volt¬ 
age,  high  temperature  exhaust  system.* 

These,  and  many  other  improvements  in  tube 
design  and  processing,  provide  for  every  installa¬ 
tion  which  uses  or  contemplates  the  use  of  an  880 
type  tube,  a  far  more  rugged  longer  lived  tube  in 
the  ML-5658.  It  will  directly  replace  the  880  with 
no  electrical  or  mechanical  changes  and  will  pro¬ 
vide  better  performance,  longer  tube  life  and  more 
economical  operation. 

The  ML-5658,  like  other  Machlett  industrial 
tubes,  is  available  with  the  Machlett  automatic 
seal  water  jackett  This  new  jacket  eliminates  the 
use  of  tools  and  the  hazard  of  tube  breakage  and 
water  leakage.  The  jacket  cannot  be  opened  unless 
the  water  pressure  is  oS,  nor  closed  unless  the 
tube  is  properly  installed. 

Complete  technical  data  on  both  tube  types  is 
available  upon  request.  Write  direct  to  Machlett 
Laboratories,  Inc.,  Springdale,  Connecticut 
*  Patent  No.  2,324,559.  t  Patent  applied  for. 
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Machlett  Industrial  and  Broadcast  Tubes 
will  be  exhibited  at  the  1951  I.R.E.  Shew 


Booth  96-97 


OVER  50  YEARS  OF  ELECTRON  TUBE  EXPERIENCE 


sJACHlETi 


NEW  PRODUCTS 


(cpnHmitd) 


having:  outputs  as  low  as  10  mv. 
It  affords  exact  compensation  for 
widely  varying:  recording  character¬ 
istics.  It  has  a  39-db  voltage  gain 
and  a  20,000-ohm  output  impedance. 
The  device  uses  a  12AY7  low-hum 
nonmicrophonic  dual  triode  for 
initial  stages ;  and  a  6C4  for  output 
stage.  Price  is  $83.33  F.O.B. 


Induction  Motor 

Howard  Industries,  Inc.,  Racine, 
Wise.,  Model  2900  fractional  h-p  mo¬ 
tor  is  a  two-speed  hysteresis  motor 
for  use  in  tape-recording  applica¬ 
tions.  It  is  also  available  as  non- 
synchronous  capacitor  motor  and 
torque  motor  with  high  resistance 
rotor.  The  unit  is  rated  1/100  to 
1/15  h-p.  Among  its  uses  are  the 
powering  of  blowers  for  electronic 
equipment,  in  telegraph  switching 
equipment  and  in  tape  pullers  for 
automatic  code  equipment. 


Don*t  Reach  Blindly! 


When  converting  for  defense  purposes,  don’t  reach 
blindly  for  your  sheet  metal  work  supplier.  There’s  no 
substitute  for  know-how.  We’re  Armed  Forces  Certified 
(men  and  machines)  in  steel,  aluminum,  other 
non-  ferrous  metals. 

Donnelly  regularly  produces  close  tolerance  parts  and 
enclosures  for  the  top  military  manufacturers  of  radar, 
sonar,  bombsight,  fire  control  and  jet  engine  equipment 
and  is  fully  geared  to  the  Nation’s  mobilization  program. 

We’re  ready  today  to  discuss  your  sheet  metal 
requirements.  Why  take  a  chance?  Take  Donnelly! 


MANUFACTURING 


C-R  Tube  Tester 

PREasioN  Apparatus  Co.,  Inc., 
92-27  Horace  Harding  Blvd.,  Elm¬ 
hurst,  L.  I.,  N.  Y.,  announces  the 


PRECISION  SHEET  METAl  &  PRESSED  WOOD  FAIRICATION 
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Wherever  SELENIUM  RECTIFIERS 
<an  be  used .. . be  sure  to  specify 


Federal 


—to  meet  requirements  of 
military  end-use  equipment 


—to  save  component  items 
and  critical  materials 


Rcquiramvnts  for  military  end-uae  equipment  are 
rigid  and  exacting,  lb  meet  them  fully  and  efficiently 
you  need  the  quality  that  is  backed  by  America’s 
oldest  and  largest  manufacturer  of  Selenium  Recti* 
fiers...the  “know-how”  that  has  pioneered  every  major 
advancement  in  their  design  and  construction  since 
they  were  first  produced  in  the  U.S.  by  Federal,  in 
1938. 

Federal’s  unmatched  experience  in  building  Sele¬ 
nium  Rectifiers  to  meet  an  almost  imlimited  range  of 
specifications  is  more  valuable  now  than  it  was  in 
World  War  II,  when  tremendous  quantities  were  pro¬ 
duced  to  power  equipment  used  by  the  nation’s  fight¬ 
ing  forces. 

This  same  experience  is  yours  for  the  asking . . . 
ready  to  assist  you  in  determining  or  developing  the 
Selenium  Rectifier  that  will  do  the  job  demanded  by 
government  specifications. 


Todcqr  in  many  industries,  commercial  production  is 
finding  Federal  Selenium  Rectifiers  of  enormous 
value  in  keeping  assembly  lines  on  the  move...through  ^ 
the  replacing  or  supplanting  of  component  items . . .  : 
through  the  saving  of  critical  materials.  | 

These  versatile  power  conversion  units  are  rapidly  1 
taking  the  place  of  rectifier  tubes . . .  television  and  I 
radio  transformers... rotating  machinery  for  supply-  ^ 
ing  DC  for  electroplating,  battery  charging,  welding  i 
and  numerous  other  applications . . .  larger  and  more 
complicated  equipment  used  in  magnetic  amplifiers. 

When  you  specify  Federal  Selenium  Rectifiers  to 
save  space  and  weight. ..to  obtain  increased  efficiency, 
dependability  and  economy. ..you  can  be  sure  of  the 
best  obtainable.  And  you  can  be  sure  that  Federal 
engineers  will  give  you  liie  full  benefit  of  their  more 
than  a  decade  of  experience  in  Selenium  Rectifier 
design. 


2  Important  Examples  of  Engineering 
to  Meet  Government  Specifications 


"Federal"— First  Name  in  Rectifiers 


FTR  3146-BS 
AIRCRAFT 
POWER  SUPPLY 


FTR  3141-CS-03 
CLIP-IN 
VOLTAGE  REGULATOR 


for  the  "Front  Line  of  Design" 

Millions  of  Federal  Selenium  Rectifiers  are  now  suc¬ 
cessfully  performing  hundreds  of  power  conversion 
jobs  in  vital  applications . . .  from  aircraft  to  subma¬ 
rines. ..in  both  industrial  and  commercial  products... 
in  sizes  ranging  from  subminiature  special  equipment 
to  heavy  duty  power  supplies. 

Whatever  your  AC  to  DC  power  conversion  re¬ 
quirements,  get  in  touch  with  a  Federal  engineer  to¬ 
day.  He  has  complete  information  on  the  Selenium 
Rectifier  that  you  need.  Write  to  Dept  F-313. 


j,  Federal  Telephone 


and  Radio  Corporation 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 
Microwave  Transmission  lines  and  Associated  Components 
16  West  61st  St.  •  New  York  23,  N.  Y  •  Circle  6-4760 


(cMliiiwd) 


NtW  PRODUCTS 


model  CR-30  cathode-ray  tube 
tester,  a  complete,  self-contained 
instrument  that  will  test  all  tv  pic¬ 
ture  tubes  (electrostatic  as  well  as 
electromaKnetic),  scope  tubes  and 
industrial  c-r  tubes.  It  performs 
such  tests  without  removing  the 
tube  from  a  tv  set  or  tube  carton. 
Designed  to  eliminate  guesswork  in 
determining  tube  quality,  the  unit 
has  test  parameters  based  on  true 
beam  current  (proportionate  pic¬ 
ture  brightness)  principles.  A 
voltage-regulated,  bridge-type  vtvm 
provides  c-r  tube  quality  indica¬ 
tions.  With  test  circuits  at  high- 
sensitivity  position,  a  beam  current 
change  of  only  0.1  /la  will  create 
a  change  in  meter  indication  of 
approximately  five  divisions  on  the 
120-division  scale. 


This  duplexer-mixer,  with  its  directional  Terpening 
coupler,  protective  “shutter,”  TR  and  ATR 
connections,  for  high-power  operation  in 
S-band,  was  designed  in  our  labs  to  comply 
with  performance  specifications  for  SWR, 
attenuation,  etc.,  and  produced  in  quantity 
in  our  shops. 

This  is  another  example  of  the  type  of  help 
Terpening  is  set  up  to  provide  prime  con¬ 
tractors  on  microwave  transmission  line 
systems — from  de»gn  through  production. 

Though  all  of  the  components  we  manufac¬ 
ture  currently  are  made  to  order,  we  do  have 
a  limited  stock  of  some  special  components 
which  might  just  happen  to  fit  your  re¬ 
quirements. 

In  any  event,  although  our  engineering 
staff,  laboratories,  and  fully  equipped  shop 
are  busy  with  government  contracts,  we  will 
be  happy  to  talk  with  you  about  your  needs 
on  similar  work. 


D-C  Microvolt  Meter 

Mujjvac  Instrument  Corf.,  Box 
3027,  New  Haven,  Conn.  The  MV- 
15A  d-c  microvolt  meter  has  a  full 
scale  sensitivity  of  10  /iv  with  an 
input  impedance  of  1,000  ohms.  It 
incorporates  a  new  modulator  that 
not  only  increases  the  sensitivity 
of  d-c  carrier-type  amplifiers,  but, 
in  addition,  eliminates  to  a  con¬ 
siderable  extent  contact  hazards 
commonly  found  in  ordinary  chop¬ 
per  circuits.  Among  the  meter’s 
more  important  applications  are 
delicate  temperature  measurements, 
geophysics,  meteorology,  medical 
research,  slowly  changing  strains 
and  stresses,  null  detection  in  ex¬ 
tremely  sensitive  bridges,  chemical 
research  and  nuclear  research  as 
well  as  measurement  of  the  output 
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PLUG-IN  COMPONENTS 


HOW  ALDBN  CAN  H£LP  YOU 
IN  THE  DAYS  AHEAD 


AJLDEN  is  pionccrinc  *  whole  series  of  coaapo- 
nems  for  ptnc-io  unit  coosttwaioo  .  .  .  ActtsMU. 
back  coooected,  slide'in  lock*in  meaed 

cpIor^cofM  beck  conneaocs  for  slide-in  pliu-in 
cbMoit,  dtcM  Up  houiiog  and  nigpad  foe 

plug-in  units,  and  quick  acting,  f4siiy 
fastenings  and  locks  foe  plug-ia  units.  ALD£N 
^ttgn  is  iremeodously  popular  and  u  fast  bacom- 
tng  the  itNmdmd  for  plug-io  constnictioo. 

Stmrdy  plug-in  chassis  design  gives  you  maick  and 
positive  inscRion  and  removal.  ALD^  rs/#r- 
coded  back  connectors  make  and  break  elecokaL 
conqectioos  smoothly  and  eAdcotly>-rapid  check, 
servKe  and  ebangeorer  of  ^tftit  «»««*  is  com- 
pleted  srith  ease. 

E^rtmfly  /ImUt  plu,-in  kits  allow  yoa  to  de¬ 
sign  circuits  and  mount  coeaponents  as  mitrs- 
camptm  nlu^-in  units  .  .  .  en  «  productUm 
eiirasMy  eeiir. 


To  gel  rerf  h^n  engi- 

the  production  electrkul  and  electronic  componenU 

neering  and  manufactnriy  els*M^  a  beenuae  of  both 

that  hare  become  tiandarf  for  J  tvorUng  production 

good  engineering,  ^rinc.ple.  oJn  design.; 


good  In  of  onr  own  design.; 

design.  We  use  ih^  ^‘d  uke  ^inlo  consIderaUon  the 

“  ->» 

assembly  techniques. 

A1J1ENS  U  set  up  with  eAlremely  flexible 
and  has  re^y  “-S^WeJri‘rof“kUu"«d"^B5bS^  technical 

Ind  pra"Src.l  lfcom,^nVT^ycXi^ 

pr^nt  head^he,  and  •«* 


TOP  CONNECTED 
CONTACT  CONNECTORS 


Here  are  coonecxocs  that  you  can*t  aioed  not  to 
be  acquainted  wltfa.  From  single  wire  to  omlti* 
wire  oonoectots  you  get  these  txetmthu  performance 
design  features.  ALu£N  famous  top  commoettd  come 
tocti  mb  xh  allow  adfrn  compoct  commoctor  derfgn 
rcotarmg  las  spscc,  toss  msmtorust — lead  is  sttadM 
directly  to  forward  end  of  the  contaa;  No  metal 
if  wsMcd;  No  bulky  bouaing  la  necessary.  t00% 
moldod  smsssloisom  mossmd  osch  clip  ossd  /red  >  00 
dannr  of  insulation  pull-back  and  00  oeCd  of 
inMlating  tubing  around  wiring.  Imdividmml  stroim 
on  ooch  food — lead  held  without  the  use  of 
cable  clamps  or  Underwriters*  knot.  Wire  is 
crimped  firmly  to  contaa  at  solder  foiot  sod  capil¬ 
lary  action  gives  porfoct  commectioms  udthossi  dSm- 
gor  of  cold  soldor  foimt. 


fliDCN  Products  Company 

117  N.  Main  St.,  Brockton  64E,  Mass- 


COMPUTER  COMPONENTS 


MINIATURIZED  COMPONENTS 


UNIT  CABLING 


cure  computer  components  that  are  standard  pro- 
du^oo  items.  ALDENS  is  working  with  labora¬ 
tories  and  odwr  manufacturers  dc^loping  com¬ 
puter  components— taking  them  from  the  idea 
unit  cabling  is  Rage,  designing  them  into  components  embodying 
it  is  to  be  used  working  production  design  priodpict  sod  ge^g 
EN  engineers  do*  'oto  volume  manufacnirc. 

’^L-?'FlQeer  to  Recent  developments  include  a  multiple  cotmcc- 
^  which  incorpow  tioo  socket  for  the  RCA  SB256  Memory  Tube  and 
*  *!5I**®W*“*u  *.  storage  and  pulse  handling  component, 

get  oibles  ^t  the  Static  Magnetic  liuiDory,  desijmed  and  manu- 
ts  wbicb  allow  factored  in  cooiunaioo  with  the  Harvard  Compu- 
ipid  replacement  utioo  Uboratory.  ALDEN’S  skill  and  inmtnmn 
;  solves  UM  prob-  at  setting  up  assembly  line  techniques  greatly 
’S,  cacessivc  pro-  redstces  costs  sod  mskm  available  procHcm  00m- 
coM  in  the  field  pements  that  permit  the  profitable  appUcatlon  of 

oftortkorngbi,  many  new  i6to»  in  the  computer  fieloT 
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ELECTRONIC  COMPUTER  Corp 


In  rti*  course  of  a  current  assignment,  these  components 
were  developed.  We  invite  inquiries  regarding  similar 
requirements  where  an  unusual  approach  and  exceptional 
engineering  ability  and  material  know-how  are  requisites. 


REACTORS 


TRANSFORMERS 


FILTERS 


NETWORKS 


TRiangle  5-2324 


265  BUTLER  STREET,  BROOKLYN  17,  N.  Y 
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of  h-f  vacuum  thermocouples,  bolo¬ 
meters  and  crystal  diodes. 


General  Purpose  Bolometer 
Bridge 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Type  1651-A  bolometer  bridge  has 
been  designed  for  maximum  flexi¬ 
bility  in  application,  so  that  it  can 
be  easily  adapted  to  a  variety  of 
power  measurement  problems.  It 
can  be  used  with  any  bolometer  hav¬ 
ing  a  resistance  between  25  and  400 
ohms.  Measurements  can  be  made 
either  by  a  direct-reading  or  a  sub¬ 
stitution  method.  Current  range  is 
0  to  100  ina;  power  range,  0  to  500 
mw.  It  operates  from  the  60-cycle 
line  and  is  priced  at  $325.00  ex¬ 
clusive  of  bolometers. 


iirttcc 


Power  &  H-V  Selenium 
Rectifiers 

Sarkes  Tarzian  Inc.,  415  North 
College  Ave.,  Bloomington,  Ind. 
Centre-Kooled  power  rectifiers  are 
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available  in  10  basic  cell  sizes  and 
by  employing  series-parallel  connec¬ 
tions  and  combinations,  any  prac¬ 
tical  current  and  voltage  range  is 
attainable.  Applications  include 
battery  charging,  electroplating, 
railway  signaling,  aviation,  eleva¬ 
tor  control  and  power  supply, 
cathodic  protection  and  wherever 
d-c  is  either  required  or  desirable. 
High-voltage  selenium  rectifiers  are 
available  in  two  cell  sizes  with  in¬ 
verse  voltage  ratings  to  5,000  v 
and  d-c  current  ratings  of  5  and  25 
ma  in  half-wave  circuits  and  10  and 
50  ma  in  full-wave  circuits. 


The  shifting  over  to  defense  work 
can  cause  plenty  of  headaches.  The  old 
familiar  problems  of  new  specifications, 
shortages,  manpower,  equipment,  sched¬ 
ules,  etc.,  etc.,  are  approaching  us  again. 
We  can’t  help  solve  all  your  problems,  but 
we  probably  can  save  you  several  aspirins 
when  it  comes  to  springs,  coils  and 
wireforms. 

What  can  Lewis  offer  you? .  .  . 

Extensive,  modern  facilities  and  equip¬ 
ment  ^ —  experienced  design  and  engi¬ 
neering  personnel  —  skilled  production 
workers — practical,  economical  manufac¬ 
turing  methods  —  unusual  assistance  in 
selecting  the  "right”  springs  for  the  job. 

So,  when  you’re  ready,  take  advantage 
of  the  experienced  help  that  Lewis  Spring 
Engineers  can  offer  —  if  possible,  while 
your  products  are  still  in  the  blue¬ 
print  stage.  Phone,  wire  or  write  —  no 
obligation. 


Wide-Range  Tweeter 

Racon  Electric  Ck).,  Inc.,  52  East 
19th  St.,  New  York  3,  N.  Y.  Speci¬ 
ally  designed  for  high-quality  wide- 
range  audio  systems,  model  CHU-5 
tweeter  provides  clean  and  upiform 
response  to  12,000  cycles,  with  ex¬ 
cellent  usable  output  to  .beyond 
15,000  cycles.  When  used  with  a 
12  to  15-in.  cone  speaker  and  proper 
network,  it  handles  25  to  30  watts 
of  program  material.  Impedance  is 
15  ohms.  List  price  is  $30.50. 


LEWIS  SPRING  &  MANUFACTURING  CO. 

2625  West  North  Avenue  •  Chicago  47,  III. 


Phase  Converter 

Ford  Instrument  Co.,  Division  of 
THE  Sperry  Corp.,  Long  Island  City 
1,  N.  Y.,  is  producing  a  new,  com- 


SPRINGS 
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INSTRUMENTS 


AUDIO 

TO 

MICROWAVES 

•  SWEEPING  OSCILLATORS 

•  MARKER  OSCILLATORS 

•  FREQUENCY  METERS 

•  ANALYZERS 

•  ATTENUATORS 

•  REFLECTOMETERS 


Specialized  Electronic  Instruments  for  Civilian  and  Military  Uses 


See  the  MEGA-LINE  and  the  SONA-LINE 
AS  EXHIBITED  AT  THE- 


BOOTH 

22 


IF  YOU  ARE  NOT  ON  OUR  MAILING  LIST.  WRITE  FOR  OUR  NEW  CATALOG  A51 


COMPANY 


ELECTRIC 


25  Maple  Avenue 


Phon*  CAIdwvll  6^1000 
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pact  phase  converter  which  converts 
a  primary  4-phase  supply  for  multi¬ 
phase  telemetering  equipment.  It  is 
a  nonrotating  unit  with  movable 
primary  for  initial  setting.  Weigh¬ 
ing  30  ounces,  with  an  over-all 
length  of  3.5  in.  and  a  diameter  of 
2.25  in.,  it  replaces  bulkier  trans¬ 
formers,  with  resultant  space  and 
weight  saving.  The  outside  shell 
is  anodized  to  insure  corrosion  pro¬ 
tection. 


«  fy  Typ*  310-A  Z-AngU  M*t*r  — 
|_U|_5  30  to  20,000  e.p.t. 

Mcatnret  impedance  directly  in  polar  co- 
ordinalea  aa  an  impedance  magnitude  in  ohma 
and  pdaae  aat/e  in  degreea  Z/±  f).  Meaturet, 
with  equal  caae,  pure  reaiatance,  inductance, 
capacitance  or  complex  impcdancea  compriied 
o(  moat  any  RLC  combinationa.  Range:  Im¬ 
pedance  (Z),  O.S  to  100,000' ohma;  Phaie  Angle 
(©).  +*0*  (Xi)  through  0*  (R)  to  — «0*  (Xc). 
Accuracy:  within  ±  1%  lor  impedance  and 
±  2*  for  phaae  angle.  Price:  $470.00. 


^  Type  3II-A  R-F  Z-Anglo  Meter 
I  II  ||  ^  for  radio  frequeneiet  —  100  kc  to  2  me. 

Simplifiea  laboratory  and  field  impedance  and  phase  nngfe 
measurements.  Ideal  for  checking  impedance  of  coils,  trans¬ 
formers,  coupling  networks,  lines,  filters,  antennas,  etc.  Direct- 
reading  Impedance  Range:  10  to  $.000  ohms  up  to  200  kc,  and 
10  to  1,000  ohms  at  1  me.*  Phase  Angle:  -f90°  (Xl)  through 
0*  (R)  to  —90°  (Xc).  Accuracy:  Imp^ance  to  within  ±  3%, 
and  phase  angle  ±  4°.  Pries:  $311.00. 


L  Typo  410-A  R-F  Oscillator  — 

^  In  100  kc  to  10  me.  (Spseial  medals 
I  II  11  *3  46.S  ke  to  4.65  me  availabls.| 

Power  oscillator  for  use  aa  bridge  driver 
and  general  laboratory  measurements.  Fea¬ 
tures:  High  stability,  high  output  (approxi¬ 
mate  30  volts),  30-00  n  output  impedance, 
expanded  frequency  scale,  direct  reading  out¬ 
put  voltmeter,  compact  design.  Price;  $315.00. 


Regulated  Power  Supply 

POLARAD  Electronics  Corf.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.,  announces  the  model  PT-112 
regulated  power  supply.  The  unit  is 
designed  to  provide  high  current 
drain  at  precisely  regulated  volt¬ 
ages  to  meet  the  need  of  the  tele¬ 
vision  industry.  It  is  adjustable 
from  250  to  300  volts  and  delivers 
in  excess  of  800  ma.  Ripple  is  held 
to  the  extremely  low  levels  required 
of  tv  applications.  Regulation  is 
better  than  0.02  percent.  Output 
impedance  is  less  than  li  ohms. 


R  Typu  320-A  Fhast  Matar  — 

[pis  fraquancy  ranga  20  eyelat  to  100  ke. 

The  £fst  commercially  available  all-electronic  in* 
atniment  that  directly  meaturet  the  phate  angle 
between  two  voltaget  ia  a  simple  operation.  Ideally 
tuited  to  applicationt  in  tuch  fieldt  at  audio  facili* 
tiet,  ttltraaonict.  tervomechanitmt.  geophytict,  vi* 
brationt,  acouttict  and  many  othert. 

Phate  angle  readingt  made  directly  without  bal* 
ancing  .  .  .  ttable  at  frequeneiet  at  low  at  2  to  3 
eyelet.  Voltage  range:  1  to  170  peak  voltt.  Termi* 
nalt  for  recorder  .  .  .  choice  of  relay*rack  or  cabinet 
mounting.  Prke  $525.00.  Cobinet  $25.00. 


Type  500'A  Wide  Band  Decade  Amplifier 


Detined  for  ute  with  the  phate  meter  at  voltage 
levtla  Mlow  one  volt  and  at  a  general  purpote  laV 
oratory  amplifier— featuret  high  gain  negligible 
phate  thift  and  wide  band  width.  Unique  circuitry— 
which  employa  three  cathode  followert->offert  wider 
frequency  range*  higher  input  impedance  and  lower 
output  impedance  than  other  typet.  Panel  twitch 
telectt  proper  feedback  compentation  when  either 
optimum  amplification  or  phate  thift  operation  it 
detired. 

Outetanding  tpecificationt;  AmpliScation^XO;  100; 

1000  telected  by  rotary  twitch  .  .  .  Accuracy 
— ±  2%  nominal  .  .  .  Frequency  respnaae—h 
O.Sdb  from  5  eyelet  to  2  me  on  gain  of  10;  O.Sdb 
on  5  eyelet  to  l.Smc  on  gain  of  100;  ±  O.Sdb  from  S 
eyelet  to  Imc  on  gain  of  1000  .  .  .  Phase  shift 
±  2*  from  20  eyelet  through  lOOKc  .  .  .  Gain 
atability’^aastaat  with  Hue  voltages  Kc  CI05*125v^. 

TECHNICAL  CATALOG  —  roars  for  tho  oskinq.  Conloins  dofailod  informafioii  on  oU  TJC 
luMtrumqmiM^  Poftntlomofars  and  othor  oqfuJpmonf.  Gof  pour  copr  without  ohiiqotlon  —  writ* 

todor* 


fricet:  Single  Type  500*A  in  cobinet. 
$205.00  (Rock  mount,  $200.00):  Duol 
Type  500-AR  in  cobinet,  $425.00. 


Sensitive  D-P  Relay 

Sigma  Instruments,  Inc.,  Boston 

21,  Mass.  The  hermetically-sealed 


531  Main  Sfreat,  Acton  54,  Massachusettt  Ttl.  Acton  600 

Engineering  Represenlatires 

t—notaen  1-41TI  Mxiihunt.  N.  T.— MxnhxMt  7-3434  Cblcafo.  Ill.— UPtom  8-1141  Boonuxi. 
1  I-SM;  Roclwitw’,  N.  T.— Mooroe  3143  rxmbrtdfe,  Mxw.— EUot  4-1751  Cuxu.  Coon.— 
RoIlTwood,  Cxi.— HOllyoaod  t-MOS  IUrtoo.  Ohio— Iflebixxo  1731.  DxUll.  Tuxx— Dlnxi  Mil 
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little  meters  .  •  • 


.  Minioh^.  I V." 

.  WaWpfM* 1  J*"*’””? 

•r--.-"-  >r-;:  1 

Magnetic  Shi«M'ng  ^ Jf 

. . . 


precision 


;S::^MOoa  .400 


ru»s 

1  Vi"  diameter 
3  Y/atts 
Fuiiy  Enclosed 


0„„«4  ror  «.sy 

DO.W.  ."<*  “'“f  ' 

Wll  mMt  JAN*”  SP-* 


).5V.  «'•■»'•- 

in  to  »-  «*  «’  Tnk.  two  subway  »o  46th  Str-t. 

rti«  bridge 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y. 

MANU^ACrUtftS  O#  SCtINTIf/C  P»fC»S»ON  fOUI^A^fWT  FO»  OVf»  A  OUAtTEff  Of  A  CfNfUev 
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d-p  relay  illustrated  measures  1  in. 
square  by  li  in.  high,  exclusive  oC 
the  terminals.  Sensitivity  is  ap¬ 
proximately  40  mw.  Such  relays 
withstand  better  than  10  g  vibra¬ 
tion  at  frequencies  in  excess  of  60 
cps.  When  2  to  1  margins  for 
OPERATE  and  RELEASE  Current  are 
provided  the  new  miniature  relay 
can  be  used  under  conditions  of 
sustained  acceleration  as  high  as 
50  g. 


STANDARD 
SIGNAL  GENERATOR 

Type  TF867 


Electronic  Tinier 

Farmer  Electric  Co.,  21  Mussfield 
lid.,  Waban  68,  Mass.  Model  CK 
electronic  timer  overcomes  the  need 
for  fre<iuent  tube  replacement  by 
use  of  the  type  5823  cold-cathode 
tube.  A  further  advantage  is  the 
ability  to  recycle  the  timer  imme¬ 
diately.  Four  time  ranges  are  avail¬ 
able:  1.5,  3,  6  or  12  seconds;  and  a 
dial  with  100  graduations  allows 
the  unit  to  be  set  for  any  desired 
percentage  of  the  total  range.  The 
timer  operates  directly  from  10 
to  125  volts,  60  cycles.  Its  loac 
control  relay  handles  8  ampere^ 
noninductive  load  at  126  volts  a-c, 
in  a  spdt  circuit  with  no  inter¬ 
mediate  OFF. 


Because  its  superiority  is  unchallenged.  Signal  Generator 
type  TF  867  is  in  a  class  by  itself.  Especially  noteworthy 
are  an  expanded  wide-view  scale  covering  IS  kc/s  to 
30  Mc/s  and  a  concentric  terminating  unit  which,  while 
showing  exact  circuit  conditions  on  an  animated  diagram 
is  also  a  dummy  aerial  and  impedance  source  of  various 
values.  Other  facilities  include  crystal  standardisation, 
freedom  from  unwanted  frequency  modulation,  deep 
amplitude  modulation  measured  on  a  true  modulation 
monitoring  circuit  and  an  output  automatically  stabilised 
regardless  of  tuning  and  line  fluctuations.  Output  is 
variable  from  4V  to  0.4|xV  and  calibration  indicates  the 
true  artifical  signal  e.m.f.  irrespective  of  load. 


This  instrument  is  but  one  of  a  wide  range  which  includes 
signal  generators,  fjn.  and  ajn.,  covering  up  to  600 
Mc/s,  a.f.  sources,  v.t.  voltmeters,  bridges,  frequency 
standards  etc.  Please  write  for  full  data  by  return  mail. 


Resistance-Wire  Strain  Gage 

Baldwin  Locomotive  Works,  Phil¬ 
adelphia  42,  Pa.  Type  SR-4R 
bonded  resistance  wire  strain  gage 
is  self-compensated  for  tempera¬ 
ture  variation.  Its  principal  ad¬ 
vantage  is  elimination  of  a  second 
.strain  gage  to  compensate  for  tem- 


CANADIAN  MARCONI  LIMITED.  Muxen.  BuMini.  St.  SKramm  Sc.  MoactmL 
ENCtANO  Sc.  Albuu.  Hwte 


CANADA 
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Leading  the  Quality  Field  for  more  than  25  Years 


KenY( 


TRANSFORMERS 

for  all  ARMY-  NAVY  specifications 


•  built  for  durability  ^ 

•  engineered  for  | 

trouble-free  operation  \ 

•  designed  for  standard] 
and  special  applications! 


RADAR 


use  KENYON  TRANSFORMERS  for 


BROADCAST 


SPECIAL  MACHINERY 


JAN  APPLICATIONS  •  ATOMIC  ENERGY 
EQUIPMENT  •  AUTOMATIC  CONTROLS 
EXPERIMENTAL  WORK 


Writ*  tor  dotaih 


KENYON  TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.Y. 
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perature  changes,  thus  saving  ap¬ 
plication  time  and  wiring.  Basic¬ 
ally,  the  new  gage  is  similar  to 
standard  Bakelite  gages  with  cupro¬ 
nickel  wire  and  its  application  is  by 
means  of  the  same  methods  and 
phenol-resin  cement.  Gages  for 
two  temperature  ranges  are  offered : 
50  to  300  F  and  -50  to  300  F. 

!  Single-element  gages  for  Dural  or 
steel  are  available  in  four  lengths: 
i  in.,  i  in.,  II  in.  and  i  in. 


Pulse  Transformers 


Engineering  Research  Associ¬ 
ates,  Inc.,  1902  W.  Minnehaha  Ave., 
St.  Paul  W4,  Minn.,  is  manufactur¬ 
ing  a  line  of  pulse  transformers 
designed  especially  for  circuits  re¬ 
quiring  low  power  applications. 
General  applications  include  trig¬ 
gering  and  counting  circuits  and 
blocking  oscillators.  More  specific 
uses  are  for  d-c  isolation,  inversion, 
pulse  shaping  and  pul.se  transmis¬ 
sion  circuits.  Specifications  for  the 
entire  line  may  be  found  in  broch¬ 
ure  PX29394. 


.j 


ALNKO 

MOTORS 


ELECTRONIC 

REUYS 


o© 


.  ca  oo 


4  GODWIN  AVE.  ARMORY  4-3366  PATERSON  1,  N.  J 


Touni  truly* 


BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.— IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Selling  to  Department  of  Defense 
-Army,  Navy  and  Air  Force 


The  in/brmetion  conieined  on  thie  pe^e 
relative  to  eelUni  to  the  Military 
Departmente  ol  the  Department  ol 
DeSmee  war  obtained  from  the  Muni- 
tiona  Board  Small  Buaineee  Office. 

Manufacturers,  faced  with  materia’ 
shortages  and  curtailment  of  civilian  - 
goods,  are  of  necessity  seeking  defense 
orders  to  keep  their  plants  operating. 
These  do  not  come  without  effort  on 
the  part  of  the  manufacturer. 

However,  a  manufacturer  may  waste 
time  seeking  war  orders  through  trips 
to  Washington.  Information,  and  even¬ 
tually  orders,  can  be  obtained  more 
quickly  and  easily  by  writing. 

The  Department  of  Defense,  under 
which  falls  the  Army,  Navy  and  Air 
Force,  has  assigned  to  individual  mili¬ 
tary  departments  responsibility  to  pro¬ 
cure  certain  supplies  and  services  for 
all  three  units. 

At  the  same  time  the  Army,  Navy 
and  Air  Force  have  offices  which  buy 
for  their  individual  needs. 

0«l  ea  "Bidden  Lists" 
for  Prime  Ceatraet  Work 
All  of  these  offices  have  what  is 
known  as  “bidders  lists”.  The  manu¬ 
facturer  should  be  on  these  lists  to 
receive  a  chance  to  bid  on  a  formally 
advertised  contract  or  to  be  approached 
for  a  negotiated  contract 

Wherever  possible,  the  advertised 
method  is  used.  However,  negotiated 
contracts  are  permitted  under  the  re¬ 
cently  declared  national  emergency. 

The  Superintendent  of  Documents, 
U.  S.  Government  Printing  Office, 
Washington  25,  D.  C,  has  available 
three  booklets.  These  publications  list 
the  purchasing  offices  of  the  Army, 
Navy  and  Air  Force,  and  give  a  brief 
descriptive  list  of  the  items  each  pur¬ 
chases.  The  method  of  getting  on  “bid¬ 
ders  lists”  and  the  necessary  steps  in 
seeking  contracts  are  also  explained: 

1.  “How  to  Sell  the  U.  S.  Army” 

(30  cents). 

2.  “Ptirchasing  Items  and  Purchas¬ 
ing  Locations  of  the  Department  of  the 
Navy”  (20  cents). 

3.  “A  Guide  for  Selling  to  the  U.  S. 
Air  Force”  ( 15  cents). 


IT'S  TOUR  lOB! 

There  is  no  easy  way  to  do 
business  with  the  Government 
You  must  exercise  just  as  much 
initiative,  enterprise  and  sales- 
nuuiship  as  you  would  in  doing 
business  with  private  industry. 


Another  service  is  available  to  man¬ 
ufacturers  for  information  as  to  the 
purchasing  office  to  write  to  for  a  spe¬ 
cific  product  or  products.  A  letter 
listing  products  you  are  making  or  can 
make  should  be  addressed  to: 

The  Military  Procurement 
Information  Office 
Munitions  Board 
The  Pentagon 
Washington  25,  D.  C. 

Information  as  to  specific  offices  to 
contact  for  getting  on  bidders  lists  will 
be  sent  to  you.  This  office  will  also 
answer  questions  pertaining  to  defense 
orders. 

When  you  have  obtained  the  name 
and  address  of  the 
offibe,  or  offices,  in¬ 
terested  in  procuring  Sugg« 

your  goods,  a  simple 
letter,  illustrated  on 
this  page,  will  either  co—ndin,  orri 

put  your  company’s  (Purebasint  on 

name  on  the  bidders  (City,  stat#) 

list  or  bring  applica-  ®**'' 

tion  blanks.  praouraJ^hri^; 

DAlly  lilstins  s«ii  v 

a  a.  •  *PUrehBSlllC  lt< 

As  an  aid  to  busi-  Daparti^nt  ,t  < 

nessmen  in  obtaining  ta  tha  u.  s.  Ati 

current  information  Attaoha< 

as  to  what  the  Gov- 
emment  is  purchas-  Aa  aa  hi 

ing,  and  an  oppor-  yaur  arriea.  « 

tuiiity  to  bid,  the  U.  S. 

Department  of  Com- 

merce  publishes  tha  prasant  a* 

daily  a“Consolidated  r**?!*’’’  ", 

_  •'  _  _  In  tha  anclaaa 

SynopSlSOfU.S.GoV-  aark  anr  ItaM 

ernment  Procure-  paaiiwi 

ment  Information.” 

It  lists  the  purchas¬ 
ing  office  making  the 


procurement,  the  item  contemplated 
and  the  amount,  the  invitation  for  bid 
number,  and  the  bid  opening  date.  A 
firm  may  bid  on  any  item  listed  by 
writing  to  the  office  doing  the  buying, 
giving  the  IFB  number,  and  request¬ 
ing  a  bidding  set 

Snb-coMlraet  Work 

Up  to  this  point  only  prime  contracts 
have  been  discussed.  There  are,  how¬ 
ever,  many  concerns  who  can  handle, 
or  desire,  only  sub-contract  work  such 
as  screw  machine,  press,  tool  shops,  etc. 

To  facilitate  small  business  in  ob¬ 
taining  the  names  of  the  firms  awarded 
unclassified  Department  of  Defense 
contracts  in  amounts  over  $25,000,  the 
Department  of  Commerce  publishes 
weekly  the  “Consolidated  Synopsis  of 
Ckintract  Award  Information.”  This 
gives  the  name  and  address  of  the  suc¬ 
cessful  bidder,  the  commodity  pur¬ 
chased,  the  quantity,  and  the  value. 

Both  contract  award  and  procure¬ 
ment  information  synopsis  may  be  re¬ 
viewed  at  your  local  Chamber  of  Com¬ 
merce  or  nearest  field  office  of  the  U.  S. 
Department  of  Commerce.  If  you  wish 
to  receive  these  regularly  write  to: 

U.  S.  Department  of  Commerce 
Division  of  Printing  Services 
Washington  25,  D.  G 


Suggested  Letter  Seeking  Bids 


(Comfisny 


CoBBBndlnc  OfflCBr 
(PttrehBSlnc  Offiet) 

(Clty»  StatB) 

X>««r  Sin 

Our  firs  IB  dgBirous  of  Bupplylnc  itaws  eantrally 
procurBd  through  your  offloo,  os  outllnod  lo  paaphlot 
*Ho*  to  Soli  to  tho  Ualtod  StatOB  Arwy*  and/or 
*Purehaalng  Itowa  and  Purchasing  Locations  of  tho 
Dopartnont  of  tho  Hairy*,  and/or  *A  Guido  for  Soiling 
to  tho  U.  S.  Air  Foroo*. 

Attachod  boroto  Is  a  list  In  duplleato  of  Itoas 
vhlch  wo  doslro  to  furnish.  Hhoro  known,  wo  hawo  also 
Indloatod  tho  appllcablo  Gowomwont  spoolfloatloa 

Aa  wo  hawo  nowor  boforo  bid  on  buslnoss  through 
your  offlcop  wo  aro  attaching  a  copy  of  our  nost  rocont 
balanco  shoot,  and  profit  and  loss  statoaont. 

Xt  is  rocognlsod  that  your  offloo  Is  oztroaoly 
busy  undor  tha  Inpaet  of  proouroaont  nocossltatod  by 
tho  prosont  oaorgtncy.  No  foraal  roply  Is  roquostod, 
howowor,  wo  would  Ilka  tho  duplloato  list  rotumod  to  us 
la  tho  ooclesod  solf-addrossod  staapod  onwolopo.  Ploaso 
nark  any  itoas  that  aro  not  procurod  by  your  offloo, 
and  If  posslblo  Indioato  tho  approprlato  purchasing  offloo. 


ELECTRONICS  — Aieiefe,  l«5l 


jjMCLDITE 
9F  FILTE!? 


I  ample  matar  ie  an  aiegtmmerh«i- 
I  leai  device  riut  oan  u  eieetrieai 
mnent  oi  produce  a  haririaeii-free 
I  nanaieciuiuti  imtiniu  iuch  as  ie 
I  Miitadle  for  itiepiacihff  die  piatnn  cm 
I  e  dydi'aulic  amplifier.  ^  iitiliaing 
:  dne  tnniue  mocar  deaiiin,  (!leetra> 

'  hydraulic  -fervnmeeiuuumne  vitii 
i  3anirai  frequenciee  ae  higli  ae  UM 
!  <TpB  have  neen  vmnetnieCad.  The 
\  anic  pmvidee  a  linear  mocioa  of 
:=fi.aA4  in.  and  will  3iave  ^iprozi- 
I  mateiy  *1.001  in.  per  ma  of  n«nai 
*  simmt.  The  locked  mtor  force  aut- 
i  put  ie  -I  pflimde  for  a  dlA^oinai 
;  imrmit  of  a  ma.  The  input  may 
\  be  .mnneeted  liireedy  to  die  plate 
I  drcuit  of  a  puali-pull  amplifier,  and 
I  a  pair  of  wbminiaoire  vacuum 
i  tubee  are  yuficient  ts  provide  full 
output  from  the  motor. 


every  ae  *»  '"eer 

^  o'  AeOuDm  hnoTIIl 

-iduma  o«va-Zr^ 
*"■>  wdfc  olMoluie  •* 

**otoin  coe  nIT 


yi  ATMONAM. 


>f  O  L 


•lEkO  rOB  CATAI/K  Mt 


COMPANY  ) 

lew  CkMwmt  Ave.,  mi  IIf  S,  ?I.  J.  I 


7WILMM 


Pwwer  TriMlc 

FEDOUX.  T  ILZPHOKE  .001  RaOK) 

I  oer.,  10)1  Kinifalaad  Boad,  Cliftoiu 
X.  J.  The  F-5512  power  triode  ie 
iesiened  for  uj»e  in  hieir-powered 
tv  and  f-m  broadcaetins.  CTrcloCroa 
or  synchrotron  oeciilatorsv  and  in- 
duetriai  h-f  heating  equipment  It 
operates  in  the  SS  to  lOfi-mc  ranee. 
The  anode  ie  fabricated  from  oxy- 
aren-free,  hbah-eonductivity,  heavy- 
wail  copper,  which  allows  a  more 
uniform  heat  dietribution  and 
hijrher  dLssipation  than  e  thin-wall 
anode.  Hiah  mutual  conductance 
makee  it  poeeibie  to  obtain  2S-kw 
ovitput  at  7.5  kv.  eiiminatins  the 
hifh  eoet  of  10  or  IS-kv  rectifiers 
ueuaHy  aeeociated  with  hiah-power 


Mwek.  lf«  — BJCnONKS 


You’ll  collea  dau  more 
quickly,  simply,  objectively 
.  .  .  with  the  help  of  Panor¬ 
amic  instruments.  Unexcelled 
for  laboratory,  research  and 
production  applications  re¬ 
quiring  spectrum  or  wave¬ 
form  analysis. 

Spectral  components  are 
seen  graphically  on  a  cathode- 
ray  tube  as  sharp  verticsd  de¬ 
flections  distributed  horizon¬ 
tally  in  order  of  frequency. 
Deflcaion  height  directly  in¬ 
dicates  component  or  signal 
level. 

Whatever  your  problem — 
analyzing  waveform  distor¬ 
tions,  noises,  characteristics 
of  AM,  FM  or  pulsed  signals, 
vibrations,  spurious  oscilla¬ 
tions  or  modulation,  response 
characteristics  of  filters  or 
transmission  lines  or  moni¬ 
toring  many  frequency  chan¬ 
nels  simultaneously  —  you’ll 
find  a  Panoramic  analyzer  to 
answer  your  needs. 

9  Complete  Display  of  these 
and  other  Ponoromic  instru¬ 
ments  in  operation  ot  the 

IRE  SHOW 
BOOTH  #N-6 


SPECTRUM  ANALYSIS  FROM  AF  TO  UHF 

with  easier-to-use 

PANORAMIC  INSTRUMENTS 


PANORAMIC  SONIC  RESPONSE  INDICATOR  0  ? 
for  More  Accurate  Frequency  Re»ponfe  Measurement 


Us«4  viHi  Medel  AP-1,  Hie  G-2  oHowt  meol  inspection  of  Hie 
oniplitiMie  et.  ffeoeency  dMrpcteristic  of  systems  in  Hie  ronpe 
between  40  nnd  20,000  cps.  Mev  be  iise4  w  reseorcb,  develop- 
meet  er  prodpction  line  testinp  of  tbe  frequency  response  cborpc- 
teristic  of  omplifiers,  speofcers,  filters,  transmission  lines,  re¬ 
ceivers. 

Tbe  6-2  is  odvontoqeous  for  study  of  systems  in  wbicb  tbe  pre¬ 
sence  of  noise  or  non-fundamental  components  obKure  or  distort 
tbe  output  at  tbe  explorinq  frequency- 
calibrated  1^  frequency  scale 
Linear  er  loq  (00  db  range)  amplitude  sMie. 

Slow,  1  cps  sweep  rate 

10-step  attenuator  with  100  db  ronoe  selects 
output  voltages  iMtween  50  mkrevoits  and  5  voltt. 

3  sefoctoOla  output  imped— ces;  100  abms;  500  ebms;  3000  obnBt 


PANORAMIC  SONIC  ANALYZER,  MODEL  AP  I 
Automotic  Wavofofm  Anolyiis  in  Only  1  Seco 


Here  Is  y— r  onswer  for  truly  simple  bigb  speed  analysis 
of  vibrations,  bermonics,  noises,  acoustics  and  intcr- 
moduleti—  under  static  er  dynamic  conditiens.  AP-1  * 
automatically  separates  and  measures  freq— ncy  and 
mognitude  of  complex  oudio  wave  components. 

Frequency  Range . 40-20,000  cps,  leg  scale 

Imeut  Voltage  Range. . 500uV-500V 

Voltoge  Scale . Linear  and  two  decade  Log 

Resoluti—  Optimum  througbout  freq— ncy  ran— 
Presentations  easily  pbotogropbeo  or  recorded.  Con  be 
calibrated  f—  determining  level  ef  individual  sound  er 
vibrational  cempenents. 


PANORAMIC  ULTRASONIC  ANAlVzER  MODEL  SB  7 
A  New  Direct  Reodmg  Spectrum  Anolyier 


An  invaluoMe  instrument  for  ebon— I  monitoring, 
telemetering,  medical  studies,  end  for  investigating 
ultrasonic  waveform  content  and  ultra  audible  noises 
end  vibroHons,  tbe  St-7  allows  overall  observaHen  ef 
a  200  KC  wide  bond  or  bigbly  detoiled  examinaH— 
of  selected  norrow  bends. 

Frequency  Range:  3KC-300KC,  tin— r  scale 
Scanning  Widtu:  C— Hn— usly  variable,  200KC  to 
sere 

AmpHtude  Scale:  Linear  and  two  decade  Log. 

Imput  Voltage  Range:  lmV-50V 

Resolution:  C— tinuously  variable  from  2KC  to 

better  tban  500  CPS. 


PANADAPTOR,  SA-B 

PANALYZOR  SB  B 

For  RF  Spectrum  Anolystt 

where  Maximum 

Resolution  i\  a 

"Must- 

Available  In  several  lypes  with  maxium  scanning 
widths  ranging  from  IHO  KC  to  10MC,  both  Hw  Sa4 
ond  SO-B  f—ture  .  .  . 

o  C— Hnueusly  Variable  Resdutien  from  100KC  to 
lOOcos 

•  Synenr— ous  and  Non-synebrono—  Scanning 

•  Long  Persistence  Displays  plus  Intensity  (»nd 
Moduloti—  for  Anolysis  of  Pulsed  RF  Si^ls 

e  ConHnuo— ly  Variable  Scanning  Width  from  Maxi- 

muni  ft  Zara 


PANADAPTOR  SA  3.  SA  A  PANALTZOR  SB-3,  SB-A 
For  General  RF  Spectrum  Anolysis 


Recognixed  —  tbe  fastest  and  simplest  means  ef  In- 
Tost^ting  and  solving  such  RF  problems  —  frequency 
sfnlNTity,  modulation  cborocterisHcs,  eecillatieM,  por- 
— itics  ond  monitoring  under  static  er  dynamic  cen- 
diHons,  these  models  ore  available  in  over  a  dexen 
diffe^t  types,  designed  to  m—t  your  particular 
opplicotion. 

Panadaptor  —Its  operate  wiHi  superbeterody—  receiv- 
en  wbicb  tune  In  tbe  spectrum  segment  to  be  ob¬ 
served. 

Punnlyxert  use  on  external  signol  generator  for  this 
p«rp^  and  have  a  flat  response  for  determinii 
reloHve  levels  of  r* — *- 


RADIO 


PRODUCTS  INC.  9 

10  SOUTH  SECOND  AVENUE.  MOUNT  VERNON.  N.  Y 


WRITE  TODAY  FOR  COMPLETE 
SPECIFICATIONS  AND  PRICES 


ELECTRONICS  — March.  1951 


NEW  PRODUCTS 


(CMtillM4) 


torque  motor  is  an  electromechan* 
ical  device  that  uses  an  electrical 
current  to  produce  a  backlash-free 
translational  motion,  such  as  is 
suitable  for  displacing  the  piston  on 
a  hydraulic  amplifier.  By  utilizing 
this  torque  motor  design,  electro- 
hydraulic  servomechanisms  with 
natural  frequencies  as  high  as  100 
cps  have  been  constructed.  The 
unit  provides  a  linear  motion  of 
:±:0.004  in.  and  will  move  approxi¬ 
mately  0.001  in.  per  ma  of  signal 
current.  The  locked  rotor  force  out¬ 
put  is  4  pounds  for  a  differential 
current  of  5  ma.  The  input  may 
be  connected  directly  to  the  plate 
circuit  of  a  push-pull  amplifier,  and 
a  pair  of  subminiature  vacuum 
tubes  are  sufficient  to  provide  full 
output  from  the  motor. 


•••whea  It’s 
••ftor  off  ike  ok 
Pr«eialoo  4mm 


Specify 

'CORES  BY 

MLOITE 


^h*fh0i 

controls, 
(lenerators 
1,000  MC- 

cialisfs  ore  ( 

optoblishing 
RF  filter 
Years  of 
assure  vol* 
h’n»«,  with  ol 
"•■acy.  Let 
**OLDITE  con 
defense 
fions,  tool 


o  filter  for  electrort 

’  ‘»c»«a»ors.  eK)ter,.  o 
'-from  u  Kc  ^ 
-MOtOlTE  core  spe 
^Po^mg  ih, 

^  design  to  meet 

MOLDITE  know-how 
production,  on 
'"I®  sustoined  oc- 
Show  you  how 
"^P  you  meet 
«>"»roct  specifico- 


Power  Triode 

Federal  Telephone  and  Radio 
Corf.,  100  Kingsland  Road,  Clifton, 
N.  J.  The  F-6512  power  triode  is 
designed  for  use  in  high-powered 
tv  and  f-m  broadcasting,  cyclotron 
or  synchrotron  oscillators,  and  in¬ 
dustrial  h-f  heating  equipment.  It 
operates  in  the  88  to  108-mc  range. 
The  anode  is  fabricated  from  oxy¬ 
gen-free,  high-conductivity,  heavy- 
wall  copper,  which  allows  a  more 
uniform  heat  distribution  and 
higher  dissipation  than  a  thin-wall 
anode.  High  mutual  conductance 
makes  it  possible  to  obtain  25-kw 
output  at  7.6  kv,  eliminating  the 
high  cost  of  10  or  16-kv  rectifiers 
usually  associated  with  high-power 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  108 


1410  Chestnut  Ave.,  Hillside  5,  N.  J, 


Marek,  1951  —  aECTItONICS 
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You’ll  collect  data  more 
quickly,  simply,  ob)ecuvely 
.  .  .  with  the  help  of  Panor¬ 
amic  instruments.  Unexcelled 
for  laboratory,  research  and 
production  applications  re¬ 
quiring  spectrum  or  wave¬ 
form  analysis. 

Spectral  components  are 
seen  graphically  on  a  cathode- 
ray  tube  as  sha.'p  vertical  de¬ 
flections  distributed  horizon¬ 
tally  in  order  of  frequency. 
Defleaion  height  direaly  in¬ 
dicates  component  or  signal 
level. 

Whatever  your  problem — 
analyzing  waveform  distor¬ 
tions,  noises,  characteristics 
of  AM,  FM  or  pulsed  signals, 
vibrations,  spurious  oscilla¬ 
tions  or  modulation,  response 
characteristics  of  filters  or 
transmission  lines  or  moni¬ 
toring  many  frequency  chan¬ 
nels  simultaneously  —  you’ll 
find  a  Panoramic  analyzer  to 
answer  your  needs. 

9  Complete  Dhplny  of  these 
and  other  Ponommic  instru¬ 
ments  in  operation  at  the 

IRE  SHOW 
BOOTH  #N-6 


RADIO 


SPECTRUM  ANALYSIS  FROM  AF  TO  UHF 

with  easler-to-use 

PANORAMIC  INSTRUMENTS 


PANORAMIC  SONIC  RESPONSE  INDICATOR  0-? 
for  More  Accurate  Frequency  Response  Measurement 


Used  wiHi  Medel  AR-I,  Hie  G>2  oltews  visuol  tespectioe  of  Hie 
•mplitiide  et.  freooeiicy  clierocterisHc  of  systems  in  Hie  roo9c 
between  40  and  20,000  cps.  Mov  be  used  for  reseorcb,  develop¬ 
ment  or  prodaction  Hue  testing  of  tbe  frequency  response  cborac- 
teristic  if  aaiptifiera,  speakers,  filters,  transmission  lines,  re¬ 
ceivers. 

Tbe  G-2  is  advantage oas  for  study  of  systems  in  wbick  tbe  pre¬ 
sence  of  noise  er  non-fundamental  components  obscure  or  distort 
tbe  output  at  tbe  exploring  frequency. 

Calibrated  log  frequency  snle 

Linear  or  log  (40  db  range)  amplitude  scale. 

Slow,  1  cps  sweep  rate 

10-step  attenuator  with  100  db  range  selects 
output  voltages  between  50  microvolts  and  5  volts. 

J  mhctakh  output  impedoncei;  100  abms;  500  oAms;  3000  abiaj 


PANORAMIC  SONIC  ANALYZER.  MODEL  AP  I 
Automatic  Waveform  Anolysis  in  Only  1  Second 


Here  Is  your  answer  for  truly  simple  blgh  speed  analysts 
of  vibrations,  harmonics,  noises,  acoustics  and  inter¬ 
modulation  under  static  or  dynamic  conditions.  AP-1 
automatically  separates  and  measures  frequency  and 
magnitude  of  complex  audio  wave  components. 

^equency  Range . 40-20,000  cps,  log  scale 

Imput  Voltage  Range . 500uV-500V 

Voltage  Scale  . Linear  and  two  decade  Log 

Resolution  Optimum  tbrougbout  frequency  range 
Presentations  easily  pbotograpbed  or  recorded.  Can  be 
calibrated  for  determining  level  of  individaol  sound  or 
vibrational  components. 


PANORAMIC  UlTRASCNIC  ANALYZER,  MODEL  it  7 
A  New  Direct  Reodmg  Spectrum  Analyier\ 


An  invaluable  instrument  for  channel  monitoring, 
telometering,  medical  studies,  aad  for  investigating 
ultrasonic  waveform  content  ond  ultra  audible  noises 
ond  vibrations,  tbe  St-7  ollews  overall  observation  of 
o  200  KC  wide  band  or  highly  detailed  examination 
of  selected  narrow  bonds. 

Frequency  Range:  2KC-500KC,  Kneor  scale 
Scanniag  Widtu:  Centinueasly  variable,  200KC  to 
ttro 

Amplitade  Scale:  Linear  and  two  decode  Log. 

Imput  Voltoge  Ronge:  ImV-SOV 

Resolution:  Continuousty  variable  from  2KC  to 

hotter  tbao  SOO  CPS. 


PANAOAPTOR,  SA  I  PANALYZOR  SI  I 

For  RF  Spectrum  Anolysi$  where  Moximum 
Resolution  is  o  “Must" 


Avoiloblt  In  fovtral  typM  witli  moxinm  scanning 
widths  tnnging  front  ZOO  KC  to  10MC,  both  tlw  SA-i 
and  SB-(  fntnrt  .  .  . 

•  Continnonsly  Vorinblt  Rtsolntion  front  lOOKC  to 
lOOcps 

•  Syncbronons  and  Non-syncbrnnons  Scanning 

•  Long  Ptrsisttnc.  Displays  pins  Intensity  Grid 
Modnlotioa  for  Annlysis  of  bulsnd  RF  Stgnnls 

•  Confinnotidy  VorioMd  Scanning  Width  front  Maxi- 


I  PANADAPTOR  SA  3.  SA  4  PANALYZOR  Si  3,  SI-4 
For  Generoi  RF  Spectrum  Analysis 


Recognized  as  tbe  fastest  and  simplest  means  of  In¬ 


stability,  modulation  characteristics,  oecillatiaas,  par- 
asiHcs  and  monitoring  undor  stotic  or  dynamic  coa- 
ditions,  tbeso  models  ore  ovailable  In  ever  a  dozen 
different  types,  designed  to  meet  year  partkalar 
application. 

Ponadoptor  units  operate  with  saperbeterodyne  raceiv- 
ert  which  tone  in  the  spectrum  segment  fa  be  ob¬ 
served. 

Ponalyzon  nse  an  external  signol  generator  far  this 
purpose  aad  have  a  flat  respease  for  determining 
relotive  levels  of  Hgndt. 


PRODUCTS  INC. 


10  SOUTH  SECOND  AVENUE.  MOUNT  VERNON.  N.  Y 


WRITE  TODAY  FOR  COMPLEH 
SPECIFICATIONS  AND  PRICES 


ELECTRONICS  — A4aicA,  1951 


NtW  PRODUCTS 


(CMtinmd) 


tubes.  Filament  current  is  435 
amperes  at  6.2  v. 


Selenium  Rectifiers 

Syntron  Co.,  Box  220,  Homer  City, 
Pa.,  is  producing  a  line  of  selenium 
rectifiers  made  by  a  vacuum  process 
that  insures  a  smooth  uniform 
selenium  film,  free  from  flaws,  and 
permits  thicker  deposits  of  selen¬ 
ium  and  the  production  of  larger 
cells  than  have  been  practical 
heretofore.  Cells  are  available 
in  16  standard  sizes.  Rectifier 
stacks  are  arranged  in  various  cir¬ 
cuits  depending  on  the  d-c  voltage 
and  current  requirements  and  the 
a-c  supply  voltage. 


produces  a  series  of  relay-link  reflex  klystrons 


Following  the  modern  design  of  other  Varian  waveguido-output  kly¬ 
strons  designed  for  use  with  a  matched  load,  this  new  series  is  engi¬ 
neered  for  uniform  and  stable  characteristics,  long  life  and  low  distor¬ 
tion.  Intended  primarily  for  broadband  relay-link  transmitter  and  local 
oscillator  service,  any  one  tube  can  cover  a  larger  range  with  reducetl 
performance. 

Two  production  X-26  klystrons  cover  the  frequency  range  from  6575 
to  7425;  four  additional  tubes  under  development  complete  the  frequency 
range  from  5925  to  7725  me.  each  covering  300  me.  Additional  tubes  for 
frequencies  up  to  8200  me  can  be  produced  to  order. 

High  uniformity  in  each  type  and  high  performance  characteristics 
are  combined  with  simplicity  of  adjustments  in  service  replacement. 


TENTATIVE  SPECIFICATIONS 
Electrical  Characteristics 
Beam  Voltage,  max  volu 
Beam  Current,  ma  max 
Heater  Voltage,  volts 
Heater  Current 
Reflector  Voltage,  volts 
Power  Output,  watts  min 
Load  VSWR,  max 
Typical  Performance,  X-26B 
Frequency,  me 
Beam  Voltage,  volts 
Beam  Current,  ma 
Reflector  Voltage,  volts 
Power  Output,  watts 
Load  VSWR,  less  than 
Modulation  Bandwidth,  me 
Modulation  Distortion  at  ±  3  me  deviation,  db 
Temperature  Coefficient,  me  per  deg  C,  less  than 


Ionizing  Flash  Lamp 

Kemlite  Laboratories,  1819  W. 
Grand  Ave.,  Chicago  22,  Ill.,  has 
developed  a  new  low-voltage  elec¬ 
tronic  ionizing  flash  lamp  for  use 
with  units  in  the  repeating  photo¬ 
flash  and  stroboscopic  fields.  Of  the 
gaseous  ionizing  type,  it  achieves 
intense  light  output  by  temporary 


NOW  also  in  production,  for  television  relay  service,  the  Varian  X-17 
klystron.  It  covers  the  frequency  range  1990  to  2100  me  with  5  watts 
minimum  output  power. 
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electronic  disturbance  of  inert  gas 
molecules  rather  than  by  the  fila¬ 
ment  burning  process  common  to 
incandescent  lamps.  This  so-called 
cold  light  is  gained  without  mate¬ 
rial  loss  or  destruction  and,  conse¬ 
quently,  useful  life  is  extreme  and 
virtually  constant  in  effect. 


Precision  Regulator 

Westinghousb  Electbic  Corf.,  306 
Fourth  Ave.,  Pittsburgh  SO,  Pa. 
The  Microsyn  precision  regulator 
can  perform  the  following  opera¬ 
tions:  (a)  produce  a  voltage  pro¬ 
portional  to  turning  a  rotor  over  a 
range  of  ±10  deg.  with  a  sensitivity 
of  20  seconds ;  (b)  produce  a  torque 
that  is  linear  with  the  square  of  a 
signal  current;  and  (c)  act  as  an 
elastic  restraint  generator,  produc¬ 
ing  a  torque  proportional  to  the 
product  of  the  square  of  a  current 
and  the  angular  displacement.  The 
magnetic  structure  is  of  Hipemik 
specially  processed  to  give  a  hyster¬ 
esis  loop  of  small  area,  and  a  perme¬ 
ability  of  100,000  with  0.03-oersted 
coercive  force. 


develops  a  new  5-kw  linear -amplifier  klystron 


Operating  in  the  final  stage  of  a  uhf  transmitter,  the  new  X-2S  Varian 
Klystron  provides  continuous  output  power  up  to  5  kw  with  approxi- 
mateiy  15-w  drive.  The  tube  is  tunable  from  1016  to  1056  me  and  has  a 
half-power  bandwidth  of  about  2  me.  Gain  of  approximately  27  db  Is 
essentially  linear  to  80  per  cent  of  maximum  output. 

Particularly  suited  to  applications  where  crystal  control  and/or  low- 
level  modulation  are  used,  the  new  X-25  introduces  sidebands  M  db  or 
more  below  the  carrier  and  negligible  noise  or  spurious  modulation. 

Long  service  life  has  been  attained  by  use  of  a  bombarded  tantalum 
cathode,  part  of  an  assembly  which  can  be  replaced  easily  In  case  of 
accident  or  faiiure.  A  cascade  amplifier  with  three  cavities,  the  new 
design  lends  Itself  to  stagger-tuning  and  other  methods  of  broad¬ 
banding.  It  is  typical  of  amplifiers  practicable  for  other  frequencies  in 
this  band. 

TENTATIVE  SPECIFICATIONS 

Typical  Operating  Characteristics 

Beam  Voltage,  kv  12 

Beam  Current,  amp  1.6 

Power  Output,  max  kw  5 

Linear  Output,  max  kw  4 

Gain,  db  27 

Frequency,  me  1016-1056 

Bandwidth,  me  2 

Spurious  Sidebands,  db  — 60 

Mechanical  Characteristics 

Length,  overall,  in.  42 

Weight,  approx  lb  60 

Input  Connection  Type  N 

Output  Connection  Probe  to  feed  4-in.  by  8-in.  waveguide 
Focussing  Magnetic 

Cooling  Water  and  Air 


Variable  Capacitors 

JFD  Mpg.  Co.,  Inc.,  6101  Sixteenth 
Ave.,  Brooklyn  4,  N.  Y.  The  new 
piston-type  variable  trimmer  capac¬ 
itors  are  tubular  in  design  and 
deliver  continually  uniform  change 
of  capacitance  in  relation  to  rota¬ 
tion.  Only  1  in.  in  length,  they  offer 
maximum  space  economy  with  ease 
of  mounting.  Other  features  in¬ 
clude  :  approximately  zero  tempera¬ 
ture  coefficient;  Q  rating  of  over 
1,000  at  1  me;  66C  to  — lOOC  oper¬ 
ating  temperature ;  10,000  megohms 
insulation  resistance.  The  capac¬ 
itors  offer  engineers,  experimoiters, 
technicians  and  designers  the  un¬ 
usually  low  capacities  needed  espe¬ 
cially  in  the  operation  of  commer¬ 
cial  and  government  land  and 
marine  communications  and  micro- 
wave  equipment. 


For  use  on  Cheyenne  Mountain  in  Colorado,  the  X-ZS  was  de¬ 
veloped  as  part  of  the  Varian-Engineered  transmitter  for  the 
National  Bureau  of  Standards.  As  part  of  a  long-range  pro¬ 
gram,  the  equipment  will  be  operated  Z4  hours  a  day  to  provide 
propagation  data  on  radio  waves. 


Literature. 
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V-T  Electrometer.  Keithley  In¬ 
struments,  1607  Warrensville  Cen- 
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Here’S  Wh¥ 

you  may  have  to  wait  for 

Aerocom  Equipment  ••• 


BAGS  and  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 
TOOL  ROLLS 


C.  R.  DANIELS,  INC. 

75  W«t  St.,  Now  York  6.  N.  Y. 
549  W.  Randolph  St.,  Chicago  6,  III. 


On  June  27, 1950,  Aerocom  was  humming  ^  along  —  smoothly 
geared  to  the  needs  of  its  customers...filling  orders  as  rapidly 
as  required.  After  Korea,  volume  of  orders  rapidly  -if-  increased 
to  a  level 'Wv'- far  beyond  normal. 

As  this  is  written,  it  takes  up  to  six  months  to  fill  DO  rated 
orders  for  high-quality  Aerocom  equipment.  Aerocom  sug¬ 
gests  that  you  anticipate  your  needs  as  far  mr  ahead  as  possible, 
so  that  you  Hh  may  continue  to  be  served  by  the  best  in  com¬ 
munications,  electronic,  and  meteorological  equipment. 

CONStATMITS.  DESWHEIIS  RMO  MiUWFACTIIiaS  Of  STMRMIID  OB  SKCUL 

ELECTRONIC,  METEOROlOCICAl  AND  COMMUNICATIONS  EQUIPMENT 


II 


cOROLYTIC  CAPACITO\l^ 


flsfmi 


Bocoi/m  of  LONGEH  LIFE  on  fho  job  . . . 
bocouso  of  compoctnoss,  easy  mownf- 
abilHy  and  porfoct  complianco  with  today's 
sot-onginooring  roquiromonts  . . .  thoso  dopond- 
obfo  Ehctrolytie  Copocrfors  oro  rapidly  baeoming 
a  MUST  with  loading  radio  and  toiovision  manu- 
facturors.  Wo  bolioYO  thoy  bolong  in  YOUR 
plans  for  1951.  Got  aequaintod  with  thorn, 
and  tho  rost  of  tho  oxtonsivo  ASTRON  lino. 

WAITE  POR  CATALOO  4C-2 


CORPORATION  255  Grant  Ave..  East  Newark,  N.  J 


SPECIALTY  BATTERY  COMPANY 

Kay-OVmc  C3JiS29  Subsidiary 
MADISON  10,  WISCONSIN 
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ter  Road,  Cleveland  21,  Ohio.  A 
recent  4-page  folder  covers  the 
model  200  vacuum-tube  electrom¬ 
eter,  a  self-contained  d-c  voltmeter 
that  has  an  extremely  high  input 
impedance.  The  unit  described 
measures  voltages  on  two  ranges, 
2  V  and  20  v  full  scale,  and  has  an 
input  grrid  drift  current  of  less 
than  5x10'“  and  6x10"“  ampere  for 
the  two  scales  respectively:  its 
input  resistance  being  greater 
than  10“  ohms,  and  the  capacitance 
approximately  6  /i/if. 


you’re  invited 
to  our  -9^ 


Electromagnet.  Arthur  D.  Little, 
Inc.,  30  Memorial  Drive,  Cam¬ 
bridge  42,  Mass.,  has  published  a 
4-page  folder  dealing  with  its  ver¬ 
satile  electromagnet,  a  new  re¬ 
search  tool  for  producing  high  flux 
density  magnetic  fields.  Illustra¬ 
tions,  typical  characteristics,  out¬ 
standing  features  and  research 
applications  of  the  laboratory  unit 
are  shown. 


Subminiature  F-M  Transmitter. 
Telemetering  Associates,  P.  0.  Box 
6,  Silver  Springs,  Md.  A  single¬ 
page  bulletin  describes  the  model 
T-1  SLbminiature  f-m  transmitter 
designed  primarily  for  exacting 
telemetering  applications.  The 
unit  treated  consists  of  a  triode 
oscillator,  pentode  reactance-tube 
modulator  and  a  triode  amplifier. 
Specifications  and  typical  opera¬ 
tion  details  are  included. 


.  furch®*'"*  ^proaoetlo® 


:WoW* 


Sound  I^evel  Meter.  Dawe  Instru¬ 
ments  Ltd.,  130  Uxbridge  Road, 
Hanwell,  London  W7,  England.  Type 
1400  sound  level  meter,  a  self- 
contained  portable  instrument 
giving  a  direct  measurement  of 
sound  level  over  the  full  audible 
range,  is  illustrated  and  described 
in  a  recent  single-sheet  bulletin. 
Technical  specifications  are  given 
and  accessory  equipment  is  de¬ 
scribed. 


_  '  »'06  o 


Electrometer.  Loudon  Instru¬ 
ments,  Inc.,  5644  Lake  Park  Ave., 
Chicago  37,  Ill.  A  recent  bulletin 
gives  a  very  complete  description, 
with  specifications,  of  the  model 
361-20  electrometer,  an  instrument 
designed  for  measurement  of  small 
direct  currents  and  voltages  in 
high  resistance  circuits.  Features 
making  the  unit  described  impor¬ 
tant  for  general  laboratory  appli- 


225  GREENWICH  ST.  (lO  Wm«  BrM*»ay) 


BArclay  7-7777 
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better  SYNCHROS 
I  are  required 

'  SPECIFY 


WRITE  fOR  NEW 
TEIESYN  BROCHURE 


Division  oE  the  Sperry  Corporation 
31-10  Thomson  Avenue 
long  Island  City  1,  N.  Y 


MACHINERY 


ZOPHAR  MILLS  ,  INC 
112-130  26th  Street, 
Brooklyn  32,  N.Y. 


EISIER  ENGINEERING  CO.,in<. 

751  So  13th  St  Newark  3  N  J 


•  Proved  Precision 


•  Meet  Government 
Specifications 

•  Corrosion  Resistance 

•  Fungus  Resistance 

•  Avaiiabie  in  wide 
seiection  of 


AVAILABLE  WITH  WIBIN6  PAD  AS 
SHOWN  ABOVE  OR  WITH  BRACKET 
FOR  BENCH  AND  SHELF  MOUNTINC 
FOR  COMPLETE  INFORMATION  WRITE 

WILDER  MFC.  CO.,  INC 

411  LEXINGTON  AVENUE 
BROOKLYN  16,  N.  Y. 


OPHAR 


WAXES 

"COMPOUNDS 


McKhlnct  fpr 
ManwfOAlurinB 
IncondMCtnl 
Lamp*,  Radio 
and  ElMlronic 
TiHmi 


Anti-Corona  high  heat-resistant  compounds  for 
Fly  Back  Trcmsiormers. 

Waxes  and  compounds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television, 
cmd  electronic  components  of  all  types. 

Pioneers  in  fungus-resistant  waxes. 

Our  efficient  and  experienced  laboratory  staff 
is  at  yotu  service. 

Envinoars  risiling  (be  IRC  show  an  ioriled  lo  call  Mr.  Noyar 
or  Mr.  Saunders  at  SOulb  8-0907  if  tbey  wish  lo  discuss  (hair 
wax  problems  eilber  at  our  plant  or  otbar  consaniaol  place. 


EISIER'S  Elecfrenic  Equip¬ 
ment  it  especially  De- 
signed  and  Buill  to  your 
enact  requirBoienls. 
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cations  are  its  fast  response,  in¬ 
dependence  of  calibration,  simplic¬ 
ity  of  operation  and  versatility. 


High-Potential  Testers.  Asso¬ 
ciated  Research,  Inc.,  3768  West 
Belmont  Ave.,  Chicago  18,  Ill. 
Bulletin  4A  deals  with  the  Hypot 
Juniors,  a  line  designed  for  high- 
potential  testing  for  leakage, 
breakdown  or  shorts  in  a  single 
instrument  Illustrations,  com¬ 
plete  description,  details  on  simple 
operation  and  technical  specifica¬ 
tions  are  included. 


Hook-Up  Wire.  Rome  Cable  Corp., 
830  Ridge  St,  Rome,  N.  Y.  Bulletin 
TR-901  gives  complete  information 
on  a  new  high-temperature,  space¬ 
saving  radio  and  tv  hook-up  wire 
with  an  8-mil  wall.  The  wire  de¬ 
scribed  is  insulated  with  Syn- 
thinol  901,  a  thermoplastic  com¬ 
pound,  plus  nylon  sheath  or 
lacquered  braid  and  is  fully  ap¬ 
proved  by  Underwriters’  Labora¬ 
tories,  Inc.  for  continuous  opera¬ 
tion  at  90  C  above  or  below  the 
chassis  in  approved  applications. 
Diameters  available  for  the  wire 
discussed  range  from  0.051  in.  to 
0.1  in. 


Servo  Unit  Avion  Instrument 
Corp.,  121  East  24th  St.,  New  York 
10,  N.  Y.  A  single-sheet  bulletin 
treats  of  the  type  60-A  servo  unit 
designed  for  use  in  computer  cir¬ 
cuitry  and  for  remote  positioning 
devices  requiring  low  torque. 
Photographs,  description  of  oper¬ 
ation,  typical  specifications  and 
dimensional  diagrams  are  in¬ 
cluded. 


indw^M  ■  bmhHii  pw  .  Fra^wMcy  i««p«iw  it  hmm 

I  |«  200  t#».  laoirt  rm»f  tnm  10  wicravlw  ••  100 

MilKvaiit.  IMt  ■niplHlw  h  >«rtic»l«rly  miMoO  far  llaltical 
tfwdtM. 


Bimetal  Strip  Thermostats.  Stev¬ 
ens  Mfg.  Co.,  Inc.,  69  South  Walnut 
St.,  Mansfield,  Ohio.  Bulletin 
F-2008  describes  the  type  C  bi¬ 
metal  strip  thermostats  for  use  in 
communications  equipment,  elec¬ 
tronic  and  avionic  devices,  and 
other  types  of  electrical  apparatus. 
It  is  illustrated  with  photographs 
of  standard  and  hermetically 
sealed  models,  dimensions,  a 
schematic  diagram  showing  oper¬ 
ating  principle  and  a  typical 
thermostat  response  curve. 


VHP  Crystal  Probes.  United  Tech¬ 
nical  Laboratories,  Morristown, 
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EDIN  COMPANY,  INC. 

207  Main  Sirnat 

Womdnr  B,  Mom. 

1 

imnd  comphf  informotiofi  on:  ■ 

□  RECOROERS 

□  NO.  ai2l  AMPIIFIER 

□  GALVANOMETERS 

n  No.  SIOO  AMPLIFIER  ■ 

n  No.  S130  AMPLIFIER  ■ 

□  ,  ■ 

SPECIAL  (Endow  dntoilO  ■ 

1  (NAME)  1 

(NO.) 

(STftEET)  ■ 

(CITY) 

(STATE)  I 

COMRANV 

POSITION  1 

ANY 

SIZE 


wZ'.  PAPER  TUBES 


"lb  ^ ‘ 
A50  « 

trof*'  *  v.of'Q 

'  io 

froro 


It  pays  to  check  your  requirements  with 
PARAMOUNT . . .  because  you  benefit 
from  PARAMOUNT'S  coil-proved  design 
and  construction— vast  range  of  stock 
arbors — wide  experience  in  engineering 
snecial  tubes!  Hi-Dielectric.  Hi-Strength. 
Kraft,  Fish  Paper,  Red  Rope,  or  any  com¬ 
bination  wound  on  automatic  machines. 
Tolerances  ±  .002*. 

ALSOi  SMlac-Bound  Kraft  paper  tubing. 
Heated  shellac  forms  an  adhesive  bond 
between  the  laminations.  Absolutely  mois¬ 
ture  resistant. 


Paramount 

PAPER  TUBE  CORP. 

616  Lafayott*  St.,  Fort  Woyn*,  Ind. 

Mfrs.  oj  Paptr  TuUngJtrlb*  Eltetricml  InJmstrj 


TOROIDAL  COILS? 

Your  needs  ore  our  business.  We  specialise  in  uncased 
toroids  wound  to  your  specifications  on  the  new  high 
"Q"  powdered  molybdenum  permalloy  core  material. 
Our  prices  ore  low.  our  guality  unsurpassed.  Send  us 
your  requirements  today  ior  prompt  attention. 

TOROCOIL  COMPANY 


5387  Northland 


St.  Louis  12,  Missouri 


flATURING: 


MODEL  410-A 

ULTRA-LOW  FREQUENCY 
OSCILLATOR 


with  froquoncy  rango  of 

0.02-20,000  cps 


1.  BOTH  SINE  AND  SQUARE  WAVS.  1.  COMPLEHLY 
EUCTRONIC  OPERATION.  3.  EXCSLUNT  AMPUTUDS  CON¬ 
STANCY.  4.  LOW  DRIFT  AND  DISTORTION. 

DHCfttPTfON;  This  oscillotor«  Mo<l*l  410*A,  covers  the  tub-owdio  ond 
Hi«  •ftfir*  oudio  rono*.  It  provides  both  stno  ond  sqworo  wovo  ot 
ony  froquoncy  rongo  botwoon  0.02  ond  20,000  q>t. 

Procisoly  onginoorod  ond  constructod,  tho  AAedol  410-A  Is 
idool  for  m^icot  rosoorch,  goophysicol  ond  sotsmelogicol 
instfvmonts,  ond  dosign  ond  dovoiopmont  of  sorvo-mochomsms 
~  \ond  vibrotion  controls. 


KROHN-HITE  INSTRUMENT  CO 

'  H-  MASSACHUSETTS  AVE  Cambridge  39  maSS.uS^ 


Recording 


MAGNETIC  TAPE 


RECORDERS. 


AMNX  aiCTtK  COtP. 
$•1  Cmtm,  CoM. 


SERIES  2400. 

PLUGS  &  SOCKETS 


.  Improv.d  Sock.t 
Conlacit — 4  Indivi¬ 
dual  flexing  turfacM. 
fositiv.  contact  ovw 
proctkaly  their  wilir. 

Iwiglh. 

•  Cadmiuni  platad  Plug 
and  Socket.  Contocti 
mounted  in  recemed 
pocket!,  greatly  in¬ 
creasing  leakage  dli- 
tone..  INCREAS. 

ING  VOITAGB 
RATING. 

e  kiterdrangeoble 

wHh  400  Seriei.  S-JIOA-SS 

Send  for  complete  Catalog  No.  17.  Plug^ 
SocketiL  Terminal  Siripi. 


Howard  B.  Jones  Division 
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N.  J.  A  four-page  folder  illus¬ 
trates  and  describes  the  Klipzon 
types  V  and  C  vhf  germanium 
crystal  probes  designed  to  add 
versatility  and  speed  to  laboratory 
and  service  equipment.  The  probes 
discussed  feature  unique  self¬ 
holding  test  points  and  complete 
shielding,  and  the  price  of  each 
is  $6.95. 


Substitution  Tubes.  Sylvania  Elec¬ 
tric  Products  Inc.,  Emporium,  Pa., 
has  announced  a  new  40-page  tube 
substitution  manual  for  quick 
reference  for  substitute  types  of 
radio  and  tv  tubes.  The  manual 
is  arranged  in  nine  sections  pro¬ 
viding  informative  text  and  charts 
on  general  tube  classification ;  cir¬ 
cuit  modifications  in  which  addi¬ 
tional  resistors  are  needed;  sub¬ 
stitute  battery-type  tubes;  substi¬ 
tute  150-ma  types;  substitute 
300-ma  types;  substitute  trans¬ 
former  and  auto  tube  types;  sub¬ 
stitute  tv  receiving  tubes;  substi¬ 
tute  tv  picture  tube  types;  and 
frequently  needed  changeover  dia¬ 
grams. 


TV  Products.  Brach  Mfg.  Corp., 
200  Central  Ave.,  Newark,  N.  J., 
is  distributing  a  catalog  describing 
all  its  new  and  current  products. 
It  is  divided  into  two  sections: 
one  describing  tv  antennas  and  ac¬ 
cessories,  and  the  other,  the  com¬ 
ponents  of  the  Mul-Tel  system. 
Actual  pictures  are  used  to  de¬ 
scribe  the  individual  units,  except 
for  minor  accessories  where  draw¬ 
ings  are  employed. 


Elsctionic  wiring  componsnti  must  conlorm  to  exacting  specifications  lot  quality  1 
periormance.  This  is  particularly  true  in  high  frequency  applications  where 
sensitive  and  dependable  operation  is  so  important.  Leading  manufacturers  turn 
to  Rome  Cable  for  their  electronic  needs  .  .  .  because  they  know  their  specifica¬ 
tion  requirements  will  be  met  exactly. 

Rome  Coble  has  the  facilities,  experience  and  engineering  "know-how"  to 
produce  complicated  special  cablee  of  the  highest  quality,  utilixing  both  rubber 
and  thermoplastics,  typical  examples  of  which  are  shown  above.  This,  coupled 
with  a  complete  line  of  Underwriters'  Approved  standard  radio  and  television 
hook-up  wires  (including  mihtary  types),  makes  Rome  your  best  source  of  supply. 
The  coupon  below  will  bring  you  descriptive  literature.  Modi  it  today. 


Electron  Tubes.  Radio  Corp.  of 
America,  Harrison,  N.  J.  Designed 
for  users  in  industrial,  broadcast, 
experimental,  and  similar  fields, 
the  new  CRPS-102-A  booklet  pro¬ 
vides  detailed  technical  data  on 
more  than  150  electron  tubes. 
Technical  information,  arranged 
in  tabular  form,  includes  descrip¬ 
tions,  rating,  operating  conditions, 
dimensions,  base  and  envelope 
connection  diagrams  and  applica¬ 
tions  of  a  line  of  phototubes,  cath¬ 
ode-ray  and  special  tubes. 


ROME  CABLE 
CORPORATION 


Address. 


Please  send  me  informa-  j 
tton  on  Electronic  Wiring.  I  City 


Replacement  Control  Chart.  Cen- 
tralab  Division  of  Globe-Union, 
Inc.,  900  E.  Keefe  Ave.,  Milwaukee 
1,  Wisconsin,  has  available  a  new. 
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High  Sensitivity  . .  Logarithmic 

AC  VOLTMCTCR 

50  MICROVOLTS  TO  500  VOLTS 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 
Am  extremely  sensitive  am¬ 
plifier  type  instrument  tiKit 
serves  simultaneously  as  a 
voltmeter  and  high  gain 
amplifier. 

a  Accurocy  ±2%  from  tS 
cyciM  to  10  kc. 

o  Input  impedonce  1  mog- 
okm  plus  15  uuf.  skunt 
capacity. 

a  Auiplifior  Gain  25000 


Also  MODEL  45 
WIDE  BAND 
VOLTMETER 
.0005  to  500  Volh! 
5  Cycles  1400  kc. 


hEODa  47  VOLTMETER 


_  J-SU 


4  hw  of  the  moiiy  uses:  1  i  jiy 

•  OttfpMt  indicofpr  for  micropl^ntl  of  all  •  Gain  ond  froantRcy  mcosiiftm«Ntt  for  oil 

typts.  types  of  ovdio  equipment. 

•  Low  lovtl  phonooropfc  pickups.  •  Densitometric  meosurements  in  pkotoprapky 

e  Accolorotion  ond  other  vibration  meosurinp  and  film  production. 

pickups.  •  Lipht  flux  meosurements  in  conjunction  with 

•  Sound  level  measurements.  photo  cells. 

Write  for  Complete  tmfomuuion 

Instninffint  QBCtronics  Corn,  falls  church,  virgihm 


svA/r/^CA/ 


SELENIUM 

RECTIFIERS 


l"  sq.  to  I2"xl6"  cells — in 
stacks,  or  single  cells  for  customer 
assembly. 

Made  by  a  new  process  to  a 
uniform,  high  quality  for  continu¬ 
ous,  heavy-duty  service. 

Write  for  IHenrturt 

SYNTRON  CO. 

241  Lexington  Homer  City,  Pa. 


MAGIVETIC  A1IIPLIF1ER§ 

AND 

COIVTROL  SYSTEMS 

FOR  LOW  LEVEL  AND  POWER  APPLICATIONS 

Magnelir  Components  for:  Servo  Amplifiers  a  Control  Systems  a  Voltage 
and  Frequency  Regulators  a-  Computer  Circuits  a  Thermocouple  and 
Strain  Cage  Converter  Amplifiers  o  Trigger  Circuits  a  D.C.  Amplifiers 

A  standard  line  of  magnetic  power  stages  designed  to 
drive  most  high  performance  servo  motors  in  use  today. 

Write  /or  our  bulletin  No.  1000-1-H49. 


MAGNETICS,  INC. 


135  Bloomfield  Ava 
Bleomfiald,  N.  J. 


The 

'FISHCR-PIERCE 


PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


CHECH  HJIIH  LOS  CHIOS 

jfOAi  pxuiAe/t-tuLe,  eveeJii 

Call  on  Lewis  &  Kaufman  with  your  full  tube- 
complement  problems.  Both  JAN-IA  and  com¬ 
mercial  types,  including  tantalum-  and  zircon¬ 
ium-molybdenum-anode  tubes  in 
long-lived  Los  Gatos  Brand  — 
backed  by  pioneers  in  the  field. ( 

Ltujis  s  nflumn,  in 


CALIFORNIA 


TaniK>n  35  ft.«caiKi]e»-OB  at  55 
tndepetbdeflt  of  tune 
of  ^7  or  weather  coodidooL 
Low  first  cost— ocglistble  oiaio' 
teoance. 

5000  watts  cootact  capacity. 
Over  20,000  ia  ose  for  tower  aod 
street  lighting. 

Complete  details  available  —  aak 
for  BoUetin  63305. 


PRODUCTION 


research 


'NDUSTRY 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y. 

Cable  Addre»  MILOLECTRO 
The  ONE  source  for  All  your  electronic  need 


PHONE 


\BEekman  3-2980 


NIW  nooucn  Icomimied) 

ready-reference  aid  to  quick  serv¬ 
icing  in  its  Adashaft  chart  show¬ 
ing  the  varied  shaft  and  switch 
cover  combinations  used  for  re¬ 
placement  controls.  The  chart 
enables  the  service  engineer  to 
select  the  type  and  size  shaft  and 
switch  cover  needed  for  the  in¬ 
dividual  replacement  job. 


Oscilloscope  Camera.  Fairchild 
Camera  and  Instrument  Corp.,  88- 
06  Van  Wyck  Blvd.,  Jamaica  1, 
N.  Y.,  has  issued  a  20-page  booklet 
containing  the  transcript  of  an 
address  on  the  model  F-284  Polar- 
oid-Land  camera  for  oscilloscope 
recording.  The  booklet  is  fully 
illustrated,  gives  a  complete  de¬ 
scription  of  the  unit,  and  contains 
a  section  of  pertinent  questions 
and  answers. 


FAIR  DISTRIBUTION  FOR  ALL 

is  the  MILO  WatchwordI 


Yn,  bi  th«M  day<  of  war  and  ra-ormomanl 
Ihoro  or*  plan«y  of  >tiortag«  in  aloctronic  com- 
ponociH  and  oquipmant.  But  fMMo  comas 
through  for  youl  And  hora'i  why. 


Bocouto  AAib'i  groat  worohouw  holds  tom 


Capacitor  Catalog.  Illinois  Con¬ 
denser  Co.,  1616  North  Throop  St., 
Chicago,  Ill.  A  12-page  catalog 
describes  and  illustrates  a  line  of 
six  types  of  capacitors.  Data 
shown  for  each  are  the  part  num¬ 
bers,  with  their  individual  capac¬ 
itance  in  /i/sf,  d-c  working  voltage, 
diameter,  length  and  list  price. 


Bocouso  Milo  boliovos  in  {ust  cmd  oquitablo 
distribution  to  fgl  Hs  customort,  whothof  old 
or  now.  This  is  tho  fair-play  crood  of  sorvico 


ADVANCE  ELECTRIC 
AEROVOX 
ALPHA  WIRE 

AMERICAN  TELEVISION  &  RADIO 

eaOEN  >  BLILEY 

DAVID  BOGEN 

BUD  •  BURGESS 

BUSSMANN 

CLAROSTAT 

CONDENSER  PRODUCTS 
CORNELL-DUBILIER 
CONTINENTAL  CARBON 
OEJUR-AMSCO 
DIALCO  •  DRAKE 
Eira-McCUUOUGH 


ERIE 

GENERAL  CEMENT 
GENERAL  ELECTRIC 
GUARDIAN  aECTRiC 
HAMMARIUND 
HICKOK  •  HYTRON 
INSULINE  •  IRC 
EF  .  JOHNSON 
KESTER 

KINGS  ELECTRONICS 
LITTaFUSE 
JAMES  WILEN 
NATIONAL  COMPANY 
OHMITE 
PAR-METAL 

POTTER  &  BROMFiaO 


PRECISION  APPARATUS 
PREMAX 
SANGAMO 
SHALLCROSS 
SHURE  BROS. 

SIMPSON  aECTRIC 
SOU  aECTRK 
SPRAGUE 

STANDARD  TRANSFORMER 
SUPERIOR  aECTRiC 
SYIVANIA  •  TUNG-SOL 
TRIPlEn 
UNGAR  aECTRiC 
WARD  LEONARD 
WESTON 


Control  Relays  &  Switches.  Auto¬ 
matic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill.,  has  is¬ 
sued  an  88-page  catalog  and  tech¬ 
nical  guide  covering  its  line  of 
relays  and  switches  for  industrial 
control.  Shown  and  described  are 
telephone-type  relays,  stepping 
switches  and  mounting  facilities. 
Featured  are  class  B  general-pur¬ 
pose  relays  and  two  new  high¬ 
speed  rotary  stepping  switches — 
types  44  and  45.  Complete  tech¬ 
nical  data  are  included  as  a  guide 
for  selection  of  components  to 
meet  any  desired  application,  as 
well  as  data  on  hermetic  sealing 
for  all  relay  types. 


Writ*  for 
your 

MILO 

Catalog 


Phase  Sequence  Indicator.  Asso¬ 
ciated  Research  Inc.,  3758  West 
Belmont  Ave.,  Chicago  18,  Ill. 
Bulletin  7A  covers  the  model  40 
phase  sequence  indicator  for  115, 
220  or  440-volt  circuits.  Illustra¬ 
tion,  mode  of  operation,  chief  fea¬ 
tures  and  price  are  given.  The 
unit  described,  which  weighs  less 
than  a  pound,  measures  only  3  in. 
X  5i  in.  X  2  in.  and  features  in¬ 
stant  reading. 


MILO  doowi't  /ust  folk  cooporafioii. 
AUlO  GIVIS  YOU  COOPflMTfONf 
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binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S. White  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suiuble  for 


Military 
Airline 
Executive 
Models  E  ES  ESB 
58-65  lbs.  Overall  Weight 


4  watts  *  100  to 


•  Form  Wound 

•  SocHon 

•  Acototo  Bobbin 

•  Moldod  Coils 

•  Bokolito  Bobbin 

•  Cotton  Intonroovo 

•  Coils  fi>r  High 
Tomgo'oturo 
Agglicotion 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


STRAIGHTENING  &  CUTTING 

Perfect  straight  lengths  to  12  ft. 
,0015  to  .125  diameter 

WIRE  FORIMS 

.0015  to  .080  diameter 

SMIALL  METAL  STAMPINGS 

.0025  to  .035  thickness 
.062  to  3  inches  wide 

Here's  the  "know  how"  ond  mou  pce> 
duction  copocity  to  turn  out  any  quoiw 
My  of  tmoll  wire  forms,  ports  and 
stampings  in  ferrous  and  non-ferrous 
metob  and  alloys— accurately.  eoo> 
nomicallv.  speedilyl 
* 

ifiscWisItsg  in  ftoductfon  ti  Paris 
fafOscIrotikawdCsIfcodbtirTuhss 


on 

27  CAMS 


Now  you  can  save  die  and  tooling  costs  when  you  get 
MIL-T-27  cans  from  Heldor!  All  standard  sizes  of  ih^ 
cans  arc  available  and  supplied  with  or  without  brackets, 
weld  studs,  cenuifu^l  hm  tinned,  blind  inserts,  com- 
I  pression.iype  hermetic  bushings  on  Yt",  Yl, 

I  centers,  and  stamped  ratings.  Custom  sizes  can  also  be 
\  supplied. 

R  Our  other  services  include:  special  tube  bending,  special- 
^  ized  screw  machine  products,  and  complete  hermetic  seal 

assemblies.  Write  for  spcdfications  and  price  list. 

HELDOR  METAL  PRODUCTS  CORP. 
trort  MNT  4*Ptf<r<  tS  Acodomy  St.,  ■ollovlllo  t,  N.  J. 
r/x/r  toor«  t-a  nr  nvr  i.  «.  r  snom 


Your  exact  coil  made  to  per¬ 
form  ;>erfectly  and  sold  to  you 
at  favorable  prices  is  Dano’s 
policy.  Consider  this  the  next 
time  you  need  coils. 

Also,  Transformers  Made  To  Order 
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uiiiTi  cyciycn 


n1.  Long  range.  80-150  miles. 

2.  Exclusive  scanning  method. 

3.  Compoct.  Sturdy. 

4.  Easy  to  operate.  Pilot  control. 

5.  Simplicity  of  mointenonce. 

6.  Gyro-stabilized. 

7.  JAN  components. 

8.  RACON  beocons. 

ALLISON 

RADAR  CORPORATION 

11  W.  42  St.,  N.Y.  18  PEnn  6-5811-12 


/ 

“i  Wizardry  in  " 
^1  WIRE  FORMS 

Z  'Z,  ^molt  diomelCt  wire  form<  d 
in  any  shape  you  oe^d  ! 

- . ■') 

■  . .  ; _ ^ 


otner  nign  voiu^e  uppucunvius.  luggnva 

They  are  constniaed  of  a  mix-  against  humidity  and  also  sta¬ 
ture  of  conducting  material  and  bili/es  the  resistors. 


WRITE  FOR  BULLETIN  4906 

It  gives  complete  infomation  on 
S.S.White  resistors.  A  free  copy 
and  price  list  will  be  sent  on 
request. 


Dopf.  .  K)  East  40th  Sf. 
NEW  YORK  16,  N.  Y. 


NEWS  OF  THE  INDUSTRY 

(continiwd  fruii  poflt  ISO) 

I.  W.  Hammer  and  P.  H.  Haas. 

Spark-Over  of  Air  at  Radio  Frequen¬ 
cies.  by  W.  Caywood,  Jr. 

New  Limits  for  Low-Level  RF  Elnercy 
Measurements,  by  W.  K  Volkers. 
Computers  ll — Anal<^  Computers 
A  Sampling  Analog  Computer,  by  J. 
Uroomall  and  L.  Rlebman. 

A  Time-Division  Multiplier  for  a  Oen- 
eral  Purpose  Electronic  Differential  Ana¬ 
lyser,  by  R.  V.  Baum  and  C.  D.  MorrllL 
A  High-Speed  Product  Integrator,  by  A. 
B.  Macnee. 

Plug-In  Units  for  Digital  Computation, 
by  G.  Ollnski  and  S.  Laseckl. 

A  Five-Digit  Parallel  Coder  Tube,  by  J. 
V,  Harrington,  K.  N.  Wulfsberg  and  O. 
R.  Si>encer. 

Circuits  III — General 
A  Linear  Operational  Calculus  of  Em¬ 
pirical  Functions,  by  R.  O.  Piety. 

Pulse  Transformer  Considered  as  a 
WIde-Band  Network,  by  R  G.  Rudenburg. 

Single-Tapped  Coll  Delay  Line,  by  S.  O. 
Luts. 

Nickel  Acoustic  Delay  Line,  by  T.  F. 
Rogers  and  8.  J.  Johnson. 

Amplifier  Synthesis  on  Ekjual-Rlpple 
Basis,  by  D.  L.  Trautman  and  J.  A. 
Aseltlne. 

Broadcast  and  TV  Receivers 
tO-Degree  Deflection  Yoke  Design — The 
Design  of  Wide-Angle  Deflection  Yokes, 
by  H.  Thomas. 

Semi-Automatic  Fabrication  of  Audio 
and  Video  Equipment,  by  W.  H.  Hannahs, 
R.  Rahr,  and  J.  Cafllauz. 

UHF  Converter,  by  B.  F.  Tyson. 

Power  Supplies  for  Television  Receivers, 
by  A.  M.  Levine  and  S.  Moskowlta 

Radio  Receiver  Subralnlaturlsation  Tech¬ 
niques.  by  G.  Shapiro. 

Microwaves  III — Antennas  and  Artlflclal 
Dielectrics  A 

The  Study  of  Artificial  Dielectrics  of  the 
Obstacle  Type,  by  C.  Susskind. 

Isotropic  Artificial  Dielectric,  by  R.  W. 
Corkum. 

A  Virtual  Source  In  Microwave  Optics, 
by  K.  S.  Kelleher. 

Experimental  Prototype  of  the  Rlnehart- 
Luneberg  Lens,  by  E.  C.  Fine. 

Propagation  of  Microwaves  Between 
Parallel  Conducting  Surfaces,  by  K.  S. 
Kuns. 

Phase  Shift  of  Microwaves  in  Passage 
Through  Parallel-PI  ite  Arrays,  by  D.  J. 
Epstein.  f 

Radar  and  Navigation 
On  the  Measurement  of  the  Radar  Elcho- 
Ing  Areas  of  Conducting  Bodies,  by  J.  R 
Mentxer. 

Polarixation  Properties  of  Target  Re¬ 
flections,  by  R  M.  Kennaugh. 

The  Use  of  Circular  Polarization  as  a 
Means  of  Reducing  Radar  Precipitation 
Return,  ^  W.  D.  White. 

An  ICw  System  for  Distance  Measure¬ 
ments,  by  J.  Lyman,  O.  LItchford  and  C. 
Grunsky. 

Effects  of  Vertical  Radiation  Pattern  on 
Omnirange  Beacon  Characteristics,  by  S. 
Pickles. 

Thursday  A.  M.,  March  tt 
Nuclear  Science 

A  Delayed  Coincidence  Scintillation 
Spectrometer,  by  F.  K.  McGowan. 

Timing  Unit  and  Pulse  Deflector  Gen¬ 
erator  for  145-Inch  Synchrocyclotron,  by 
R  M.  Williams,  C.  H.  Grace  and  U  W. 
Johnson. 

Design  and  Construction  of  a  Billion- 
Volt  Linear  Electron  Accelerator,  by  M. 
Chodorow,  R  L.  Ginston,  J.  Jasberg,  R. 
Kyhl,  R  Neal  and  P.  Pearson. 

Precise  Measurement  and  Regulation  of 
Magnetic  Fields  with  RF  Techniques  Using 
Nuclear  Resonance,  by  H.  A.  Thomse. 


urlng  Instrument,  by  R  C.  Levlnthal. 

Television  II 

Parallel  Operation  of  Vacuum  Tubes  at 
UHF  to  Obtain  High  Transmitter  Power, 
by  W.  H.  Sayer,  Jr.,  and  R  Mebrbach. 

An  Ultra-Portable  Television  Pickup 
Equipment,  by  L.  E.  Flory,  W.  S.  Pike  and 
J.  R  Dllley. 

The  Technique  of  Dot-Arresting  fCr 
Television  Transmission  Using  Dot  Intsr- 
lace,  by  K.  Schlesinger. 

A  Sweep  Method  for  Measuring  the 
Transmission  Amplitude  Characteristic  of 
a  Television  Transmitter,  by  J.  Ruston. 

Circuits  IV — Amplifiers 

RF  Amplifier  Design  for  l<ow  Noise 
Figure,  by  R.  Guenther. 

HF  Ampllflers  with  Direct  Coupling,  by 
D.  R  Crosby  and  K.  F.  Umpleby. 

Distributed  Amplification ;  Additional 
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Illustrated  is  a  complete  12-channel  portabtiT 
laboratory  for  precision  strain  determination  from  static 
strain  to  o  frequency  of  5000  cycles  per  second,  using 
resistance  gages  that  ore  attached  by  cement  to  the 
points  of  strain. 

In  the  field  or  in  the  laboratory... on  o  high-speed 
locomotive  or  in  the  air...  HAT  HAWAY  strain  record¬ 
ing  equipment  is  ideal  for  the  recording  of  STATIC 
AND  DYNAMIC  STRAIN  in  structural  members  and 
machines  in  operation. 

Complete  with  all  necessary  balancing  controls  and 
monitoring  instruments,  precision  calibrating  device, 
power  supply  equipment  and  oscillator,  and  type 
S8-B  Oscillograph. 

JYM  MRC-IS  12-*l*m«nt  Stroin  Gog«  Control 
Unit.  Fully dotcribod  inTochnicol  Bulittin  $P  193G 

fypm  Sa-B  12*  to  48-olomont  OKillogropH 
Fully  dotcribod  in  Tocbnkol  Bullotin  $P  IbSG 


ISOkc  to  25mc 


Commercial  Equivalent  of  AN/PRM-1 


Self-contained  batteries.  A.C.  supply 
^  optional.  Includes  standard  broadcast 
^  bond,  radio  range,  WWV,  and  commun- 
'  Icotions  frequencies. 


HEWS  OF  THE  INDUSTRY  (CMtiaMd) 

ConBideratioM,  by  J.  Weber. 

Distributed  Amplification  for  Pulaee.  by 
R.  B.  White. 

Cathode-Coupled  Clipper  Response,  by 
P.  F.  Ordung  and  H.  L.  Krauss. 

Audio 

A  Single-Ended  Push-Pull  Audio  Ampli¬ 
fier.  by  A.  Peterson  and  D.  B.  Sinclair. 

The  Application  of  Damping  to  Phono¬ 
graph  Reproducer  Arms,  by  W.  S.  Bach¬ 
man. 

Transient  Testing  of  Loudspeakers,  by 
O.  K.  Mawardi. 

A  Practical  Speech-Silencer  for  Radio 
Receivers,  by  R.  C.  Jones. 

Microwaves  IV — Antennas  and  Artificial 
Dielectrics  B 

The  Half-Space  as  a  Spherical  Trans¬ 
mission  Line,  by  t*.  Felson  and  N.  Marcu- 
vits. 

The  Calculation  of  Progresslve-Phase- 
Shaped-Beam  Antennas,  by  A.  S.  Dunbar. 

Physical  Limitations  on  Minimum  Side 
Ivobes  in  Broadside  Arrays,  by  J.  Ruse. 

The  Behavior  of  Microwaves  In  Focal 
Regions,  by  F.  J.  Zucker. 

A  Microwave  Schmidt  System,  by  H.  N. 

!  Chait. 

Symposium:  Telemetering  Systems 

Thonday  P.  M..  Marrh  it 
Symposium :  Nuclear  Reactors 
Television  III — Receivers 

Synchroflection:  A  Horisontal  Deflection 
:  System  Possessing  Inherent  Noise  Im- 
i  munlty.  by  K.  R.  Wendt  and  W.  K. 
Squirea 

Internal  Television  Receiver  Interfer¬ 
ence.  by  B.  Amos  and  W.  Heiser. 

An  RF  Amplifier  for  the  UHP  Televi¬ 
sion  Bands,  by  B.  F.  Tyson  and  J.  G. 
Wiessman. 

Television  Line  Selector  with  Automatic 
,  Identifier,  by  J.  Fisher. 

iSevelopment  of  a  High-Stability  UHF 
!  Television  Tuner,  by  M.  W.  Slate.  J.  P. 
Van  Duyne  and  E.  G.  Mannerberg. 

Circuits  V — Oscillators 

Oscillator  Frequency  Indeterminancy, 
by  L  Riebman. 

Simultaneous  Oscillations  in  Oscillators, 
by  H.  Schaffner. 

Amplitude  Stabilization  of  Oscillators  by 
Nonlinear  Networks,  by  L  Rosenthal. 

Stability  of  Oscillations  in  a  Nonlinear 
System,  by  N.  R.  Scott. 

Tuned  Coupled  Circuit  for  Oscillator 
Application,  by  R.  A.  Martin  and  R.  D. 
Teasdale. 

Symposium:  Ix)udspeaker8 
Microwaves  V— Generators  and  Amplifiers 

Low  -  Distortion  Frequency  -  Modulation 
Modulators,  by  A.  R.  Vallartno. 

1.700-  to  2,400-Megacycle  Triode  Ampll- 
fier,  by  E.  M.  Ostlund  and  H.  G.  Miller. 

A  K-Band  Amplifier  Klystron,  by  W.  G. 
Abraham  and  J.  W.  Clark. 

Mode  Interactions  in  Magnetron  Oscil- 
i  lators,  by  R.  Moats. 

I  Guiding  Principles  in  the  Production  of 
(  Submilltmeter  Waves,  by  H.  M.  Von 
Foerster  and  H.  Schaffner.  ^ 

Symposium:  Simulation  As  An  Aid  to 
j  Design  of  Remote  Control  Systems 


I  Eta  Kappa  Nu  Awards 

I  The  outstanding  youn?  electrical 
engineers  of  the  U.  S.  were  recog¬ 
nized  and  presented  awards  by  the 
:  Eta  Kappa  Nu  Association  in  New 
York  during  the  week  of  the  Winter 
I  General  Meeting  of  the  AIEE.  To 
qualify  for  the  award  a  candidate 
must  be  not  older  than  35  years  nor 
be  out  of  college  for  more  than  10 
I  years  by  May  1  of  the  year  for 
which  he  is  cited.  After  qualifying 
I  on  these  two  counts  the  candidate  is 
i  judged  on  the  basis  of  accomplish¬ 
ment  in  professional,  social  and  cul¬ 
tural  fields. 

This  year’s  winner  was  Donald  P. 
j  Campbell  of  MIT.  Recipients  of 
I  honorable  mention  certificates  were 
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Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -14kc  to  1000 me/ 


15mc  to  40(itnc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc  QQigQ 

Commercial  Equivalent  of 
AN/URAA-17. 

Frequency  range  includes  Citizens 
Bond  and  UHF  color  TV  Band. 


These  instruments  comply  with  test  equipiTi^ 
such  radio  interference  specifications  as  JAfl 
16E4(SHIPS),  AN-i-24a,  AN-l-42,  AN-l-27a,  7 


STODDART  AIRCRAFT  RADIO  CO. 


bbUU-A.  SANTA  MONICA  B1  VD.  HOLLYWOOD  38,  CALIFORNIA 
M.IU.d.  929A 


NM 


lOA 


14kc  to  250kc 


Commercial  Equivalent  of 


AN/URAA-6 


Very  low  frequencies. 


Modali 

7101- 

7102 


weattwr  and  corroiioii  pfoot 
Sm  at  tlw  I.R.E. 

SHOW  BOOTH  323 


Quality'  and  Dependability 


Tilts*  sptakcn  —  Hm  TviilneS 

first  ft  bt  Utdtrwnt-  U|IRISl 

trt*  L^borvtonts  9^  CDBJ 

provtd  for  Ckm  1  ood  g  dr  CA 

2  locotiom — ptfoiit  in-  ^ 

dostrios  prtvioiitiv  Wh 

dtoitd  Hit  advoiit09ts  ^ 

of  toimd,  poQtifig,  ond  |n 

inttreom  to  procttd  c  V, 

witti  100%  soft  instol-  I 

lotMns  locotioos  I 

wlitrt  ffomiiiobtt  1  ^ 

olds,  Qosts,  or  \  f 

oHitr  combosfiblts  t  ■ 

prtstot.  Dtpttidobit  ■ 

ptrformoiict,  tosy  to  ■ 

install,  Modtis  7101  ■ 

ond  ftofort  o 

bvilt-in  lint  motditno  ^ 

tronsformtr,  ISO*  swivtl  mounting  brocktt,  toppM 
condoit  tntronct  and  o  widt  covtrogt  95*  di^ 
ptrsion  ongit.  Frtqotncy  rtsponst  from  200  to  10,0<M 
cps  is  idtol  for  both  vokt  ond  music.  Constroction  is 


EiplosiM  Proof 

SPEAKERS 


...desiped  by  1 
PROGRESSIVE 
ENGINEERING! 


Every  UNIVERSITY 
product  is  built  to 
'  tmditionol  standards  <4 
I  quality  that  have  tamtd 
I  a  world-widt  roputatioa 
I  for  absolute  depend* 
I  ability.  Highest  quality 
1  materials,  skillfully  fab* 
I  ricated,  result  in  unaur- 
I  passed  performance  and 
I  extra  reliability.  **Pro* 
1  gressive  Bogioetring** 
I  assures  the  latest  design 
I  improvements  in  every 
I  piece  of  UNIVERSITY 
I  equipment. 


Aik  for  your 
frtt  copy  of  tho 
TECimiLOG 

Nosdy  leclinicol 
cotoiet,  Ptfbliihod 
for  enoinoers.  In* 
iloller*.  lervic* 
men.  Rooseit 
youri  Iadov  — 
write  Deik  31 
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NEW 


CORONA  SEAIED  FLY  BACK 


TRANSFORMER 


^HREE  DECADES  OF  RADIO-TELEVISlOH  “KNOW-HOi^ 
an  iiuilllilie  cabinet  or  ehatsis  for  every  need 


SEE  IT  IN  BOOTH  231 


•  Fillor  nofwerlu 

•  Machine  lacod  hamossM 

•  Servo  Amplifiers  and  Systems 

•  Terroidal  Coils 


Sm  Bt  oI  th*  lU  Show  booth  SSI,  or  wrilo. 
wiro  or  phono 


nm 

WMANUFi 

ifiiin 


MANUFACTURING  CORP. 


39 1  uw  Miu  nvn  mas 

TOMKH.  HIW  TOM 
YOohon  S-niS 


•  Core  and  Coil  encased  In  molded 
self-extinouishing  plastic 

•  No  rejects  from  careless  handling 

•  No  supersonic  singing 

•  No  corona  dischorg* 

•  No  fire  hazard 


•  Moisture  proof 


Usod  in  high  etficioncy  66**70**  cir¬ 
cuit  provides  full  dofioction  with  up 
to  14KV  onodo  potential 


See,  too,  the 

NEW  SQUARE  ROOT 

complete  line  of 

CONDENSERS 

Glass  . . .  Paper  . . .  Ceramic 

e 

Electronically  Rotated 

ANTENNAS 

Builf.in  and  Roof-Top 


frond  Nnw  ptonf  and  nquipnwnf 
OM  fnMonnd,  provnd  Know4tnw  and  M> 
pnrinacn  ovoilobU  to  otdil  yo«  in  yo«r 
GOVERNMENT  CONTIACTS 


. . .  NEY  I'HECinUS  METAL  ALLOYS 


aiA  )i>xeci^ion  ccnttoL  anJ.  inj^ttuntentaticn 

If  you  are  being  called  upon  to  design  and  build  precision  electrical 
and  electronic  apparatus  for  tough  field  service,  be  sure  to  write  for 
a  copy  of  the  Ney  book,  "Precious  Metals  for  Sliding  Contacts  and 
Non-Corrosive  Wear  Resisting  Parts.”  New  experience  and  wealth  of 
successful  application  data  in  this  specialized  field  may  be  the  solution 
to  one  of  your  important  problems.  The  book  includes  comprehensive 
technical  data  on  Ney  precious  metal  alloys  together  with  photographs 
and  dimension  drawings  of  a  wide  variety  of  contacts,  brushes  and 
other  components  now  standardized  for  produaion. 

THE  J.  M.  NEY  CIIMPAIYY 

179  ELM  STREET,  HARTFORD,  CONN. 

SPECIALISTS  IN  PRECIOUS  METAL  METALLUIU5Y  SINCE  I«I2 


7NY5I 


Unavoidable  blows  as  well  as  careless  handling  quite 
often  subject  portable  electrical  connectors  to  punishment 
as  bad  as  in  the  scene  pictured  above.  When  this  happens 
many  apparently  good  connectors  develop  cracked  insula¬ 
tion  . .  .  loose  contacts  or  fail  entirely. 

Molded  directly  to  cable  as  one-piece  Neoprene  units 
MINES  plugs  are  Jerk-proof,  Shatter-proof  and  Wear- 
resistant.  Spwial  construction  and  resilient  rubber 
mounting  of  pins  and  spring  loaded  sockets  insure  a  long 
life  of  positive  contact  under  adverse  conditions  .  .  .  and 
MINES  famous  Water-Seal  automatically  protects  con¬ 
nections  from  moisture,  dirt,  oil,  etc. 

A  wide  variety  of  sizes,  shapes  and  pin  combinations  are 
available  to  meet  the  portable  power  requirements  of  TV, 
FM,  AM  or  PA  Circuits.  No.  3AI56M  Male  Plug  and 
No.  3A156F2XI  Female  receptacle  illustrated. 


MINES  EQUIPMENT  -*7rrtW- 

JOY  MANUFACTURING  COMPANY 


HINtT  W  OllVEI  ftlOG  PITTStURCH  23.  PtNNA 


NATIONAL 


*  P  roven 

*  D  ependable 

*  Quality 


PRECISION-WOUND 
RF  CHOKES 

R-100  employs  pigtail  leads;  the  R- 
100U  has  pigtail  leads  and  a  remov¬ 
able  stand-off  insulator;  the  R-100S 
has  cotter-pin  lug  terminals  and  a 
non-removable  stand-off  insulator. 
All  available  in  2.5,  5  and  10  mh. 
sizes  rated  at  125  ma.  The  R-100ST 
has  a  6-32  threaded  stud  at  each  end 
— available  in  2.5  mh.  The  R-33  series 
chokes  are  2-section  r.f.  chokes  avail¬ 
able  in  10,  50,  100  and  750  uh  sizes, 
and  are  rated  at  33  ma. 


EXPORT  DIV.,  Dept.  E-351 


300 
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Kenneth  A.  Kesselring  of  Westing- 
house  Electric  Corp.;  Andrew  W. 
Edwards  of  Knolls  Atomic  Power 
Lab ;  and  Robert  W.  Mayer  of  Gen¬ 
eral  Electric  Co. 


The  Henderson-Spalding  Co.  of 
England  has  appointed  the  British 
Overseas  Mart,  Inc.,  300  Fourth 
Ave.,  New  York  City,  as  sole  Ameri¬ 
can  agent  for  the  licensing  of  its 
patented  Technograph  process  of 
printed  circuit  production. 


Altec  Lansing  Corp.  has  opened 
a  new  plant  in  Beverly  Hills,  Calif. 
Over  30,000  sq  ft  are  devoted  to 
the  assembly  and  testing  of  loud¬ 
speakers  and  amplifiers  and  to  the 
complete  fabrication  of  micro¬ 
phones. 

The  Sheldon  Electric  Co.  plant 
of  Allied  Electric  Products  Inc.  has 
built  a  two-story  addition  to  its 
main  building  in  Irvington,  N.  J., 
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TRANSICOIL 

CORPORATION 

107  GRAND  STREET  NEW  YORK  13,  N.Y. 

UI  us  AT  SOOTH  22«,  I.S.!.  SHOW 


EVER  TRY  TO  USE  CONTROL  MOTORS 
AND  GEAR  TRAINS  THAT  WERE 

Almost  Right? 


Civil  service  positions  for  engi¬ 
neers  are  now  open  in  the  Office  of  I 
Naval  Research,  Special  Devices  | 
Center,  Sands  Point,  Port  Wash¬ 
ington,  N.  Y,  The  work  involves 
project  engineering  on  complex  de¬ 
vices  such  as  operational  flight 
trainers,  simulators  and  computers. 
Experience  in  guided  missiles, 
Army  ordnance  and  Navy  fire  con¬ 
trol  equipment  is  desirable. 

Grade  GS-H  (35,400  per  year) 
requires  an  aeronautical,  electronic 
or  mechanical  engineering  degree 
and  three  years  of  progressive  pro¬ 
fessional  engineering  experience. 
Grade  GS-12  ($6,400  per  year)  re¬ 
quires  a  degree  and  four  years  of  ! 
progressive  professional  engineer-  | 
ing  experience. 

Applicants  should  complete 
Standard  Form  57,  the  application  I 
for  Federal  employment  (available 
at  any  post  office),  and  report  for 
an  interview  at  the  Civilian  Person¬ 
nel  Offlce. 


NEWS  OF  THE  INDUSTRY 


(CMtillWd)  I 


Engineering  Positions 
Available 


BUSINESS  NEWS 


Kings  Microwave  Co.,  Inc.  recently 
moved  from  New  York  City  to  50 
Marbledale  Rd.,  Tuckahoe,  N.  Y. 


If  you  have — then  you’ll  join  the  fast-growing  list 
of  engineers  and  designers  who  appreciate  the  fact 
that  there  is  no  such  thing  as  a  "standard”  Transi- 
coil  Control  Motor  or  gear  train  assembly.  Each  and 
every  unit  is  specifically  made,  both  electrically  and 
mechanically,  for  a  specific  job.  Each  is  shipped  to 
you  ready  for  instant  use  without  any  fussing  around 
trying  to  adapt  units  that  are  only  “almost  right”. 


IfAiVOr  COMTHOL  MOTOH  DATA  tMANf 

Send  for  your  froo  copy  today. 


Tramkoil  ProducftrCONTROL  MOTORS, 
PRECISION  GEAR  TRAINS,  INDUCTION 
GENERATORS,  SERVO  AMPLIFIERS 


NIWS  OF  THE  IHDUSTKY 


(CMlilllHd) 


PMgr^^irdiioro: 

PILTIRS 

«lMi  com.  cwnlrucMon 


;Q  par  odt  volwR*  d»d  tpodoi  capodmfe. 
prp»^  iluHpOT .  ond  looro  itahlc  flHw* 
wMi  a.ciaipadom  oovor  boforo  psMifato.  A 
•podol  ilwSga  far  your  mry  toqatraanot,.. 


COlLf  . 

Tooi^lilaii)  Ealafoma  odiaiiad  'to  yavr  ^ 
ipaHialtBfK.  Qdk  ara  haat  qrdad  to  i  jij 
'  to^MM^dacaracy  avao  la  toapharT  larvica 
.tnadldi^'  Totoldi  heva  low  T/C  char-  ^ 

-  oclaifdShi  axtraaialy  law  angaatie  pickap  "i 
Pad  axtara^flatd.  CaiU  laoy  ba  ipppliad 
~iridi  halaacad  arladlagi,  aba  coo  ba 
toppad,  ar  heva  aailtipla  windtag  far  tigbr 
caaplad  hapadeaea  tranifonaorioo. 

- - 

PLASTIC  COATED 
TOROIDf 

Aaarbar  C  A  C  Rnt.  Oar  aioct  prograulva 
caitoiaarr  tpM*^  IhonaaaaHing  plodlc  oKrt- 
iag  faif  i^r  «oli»  EroarfaniMn,  and  laadd' 
dfcaHt;  Tbit  toagb  ratiltaat  cavoring  pro- 
tocti  dia  caib  and  taob  oat  nraiitaro.  Jatf  ^ 
aaotbar  raoton  arby  lha  paiopla  who  ata  J 

toraUl  yaor  aftar  year  tpacify  C  A  C  3 

Tafetdai  Cewpanaatt. 


(  o.\i.\ir\/(  i7/o\  AccissoRHs  ? 


to  increase  facilities  for  tube  manu¬ 
facturing'. 

PREasioN  Metal  Products  Co., 
manufacturer  of  electronic  com¬ 
ponents,  recently  moved  from  Mal¬ 
den  to  Stoneham,  Mass.,  to  increase 
its  manufacturing  area. 

Lansdale  Tube  Co.,  a  subsidiary  of 
Philco  Corp.,  has  purchased  a  site 
at  Frederick,  Md.,  for  a  new  plant 
to  manufacture  electronic  tubes 
for  the  Armed  Forces  and  essential 
civilian  requirements. 

Westinghouse  Electric  Corp.  has 
opened  negotiations  for  a  tract  of 
land  near  the  Baltimore,  Md., 
Friendship  Airport  for  a  new  plant 
to  meet  expanding  military  demand 
for  products  of  the  company’s  elec¬ 
tronics  and  x-ray  division. 

Minneapolis-Honeywell  Regula¬ 
tor  Co.,  Brown  Industrial  Division, 
has  expanded  its  output  facilities 
by  the  purchase  of  the  Thomas  M. 
Royal  plant  and  60,000  sq  ft  of 
property  adjacent  to  it  in  Philadel¬ 
phia,  Pa. 

Fidelity  Tube  Corp.  of  East 
Newark,  N.  J.,  producers  of  tv  c-r 
tubes,  have  announced  plans  for  the 
manufacture  of  miniature  receiving 
tubes  and  radar  tubes  for  use  by 
the  armed  forces. 

Lysco  Manufacturing  Co.,  Inc.,  is 
the  new  corporate  name  of  Lysco 
!  Laboratories,  Hoboken,  N.  J. 

George  R.  Scott,  formerly  with 
I  Mackay  Radio,  has  joined  Lysco  as 
president  and  chief  engineer. 

PERSONNEL 

E.  W.  Ritter,  with  Westinghouse 
j  Electric  Corp.  since  last  April  as  a 
I  consultant,  has  been  appointed  man- 
'  ager  of  the  company’s  newly  formed 
electronic  tube  division.  He  will 
retain  his  headquarters  in  Bloom¬ 
field,  N.  J.,  for  an  indefinite  period. 

!  Joseph  P.  Spaulding,  formerly 
associated  with  the  Naval  Research 
Laboratory  as  a  section  head  in  the 
investigation  and  development  of 
electronic  devices,  was  recently  ap¬ 
pointed  to  the  staff  of  the  National 
Bureau  of  Standards,  where  he  will 
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DC 

V»lf  M  Dart  Na. 

1000  Y50HD 

2000  Y100HD 

MOO  Y1S0HD 

4000  Y300HD 


SELENIUM  RECTIFIERS 


Over  1,000,000  Selenium  Rectifiers  have 
been  produced  by  International  Rectifier 
Corporation  during  the  past  three  years. 
These  include  miniature  rectifiers,  high 
voltage  and  high  power  rectifiers  of  many 
different  designs  and  capacities,  for  a 
wide  variety  of  applications. 

We  specialize  exclusively  on  the  design 
and  manufacture  of  Selenium  Rectifiers 
of  top  quality  for  peak  performance.  We 
cooperate  closely  with  your  Engineers  in 
developing  units  to  meet  their  require¬ 
ments  as  to  dimensions,  weight,  capacity 
and  application.  Your  inquiry  is  invited. 

TYPE  V-HF  SERIES 

5  MIlllAMPntS  DC 

Clrcull-Half-Wave.  In  9/16"  OD  Phenolic  Tube 
with  ferrule  at  each  end  for  Insertion  In  Fuse 
Clips.  Overall  lensth  varies  to  9"  dependlna  on 
the  DC  output  voltase  ratina. 

PAITIAl  LIST  OF  TYPE  V-HF  SEEIES 
RECTIFIERS  AVAILABLE 
DC  Output  Rectifier  DC  Output  Rectifier 
Veltuge  Purt  Ne.  Veltape  Pert  No. 
4D  VZHF  aOO  V40NF 

to  V4Nr  ISOO  V7SNF 

300  VIDHP  aSOO  V13SHP 

too  VtOHF  4000  VaoOHF 


TYPI  Y-HP  SERIES 

11  MIUIAMDOES  DC 

Circuit-Half-Wave.  In  9/16"  irfienoilc  tube  with 
plttall  leads.  The  overall  length  of  rectifiers  In 
this  series  varies  up  to  9".  depending  on  the  DC 
output  voltage  rating. 

fARTIAL  LIST  OF  Y-HP  SERIES 
RECTIFIERS  AVAILAiLE 


TYPE  V-HM  SERIES 

5  MILLIAMPERES  DC 

Circuit-Half-Wave.  In  3/8*^  metallic  case  with 
pigtail  leads,  the  negative  lead  being  grounded 
to  the  case.  Overall  length  varies  to  0.890".  de¬ 
pending  on  the  DC  output  voltage  rating.  Also 
available  in  hermetically  sealed  units. 


PARTIAL  LIST  OF  TYPE  V-HM  SERIES 
RECTIFIERS  AVAILABLE 
DC  Output  Re<tlfi«r  DC  Output  Rectifier 
Veltege  Port  Me.  Velte^  Port  Ne. 

20  V1HM  140  V8MM 

60  VMM  200  V10HM 

SO  V4HM  220  V11HM 

120  V6HM  240  VI2HM 

STANDARD  SELENIUM  CELL  SIZES 
Cell  Type  Ne.  U  V  Y  Z  W 

Cell  D!oei.  (U.|  %  Ve  H  %  1 

Cerreet  Kotins  (oo.l  1.S  5  II  20  7i 


INTERNATIONAL 

RECTIFIER  CORPORATION 

«a09  S.  VICTORIA  AVE  •  LOS  ANGELES  43 


automatic  slidoback 
peak  pulse 


• 

k 

VOLTMETER 


Far  more  versatile  than  conventional 
types,  the  C.G.S.  peak  pulse  voltmeter 
reads  rapidly  and  accurately  on  pulse 
widths  of  .25  microseconds  and  at 
repetition  rates  of  10  pps.  The  instru¬ 
ment  reads  on  either  positive  or  nega¬ 
tive  pulses.  Controls  include  an  on-off, 
range  selector  and  input  polarity  switch; 
zero  set  control.  A  switch  which  throws 
a  D.C.  restorer  into  the  circuit  proviefes 
accurate  peak  to  peak  measurements  of 
sine  and  square  waves. 


SPECIAL 

FEATURES  — 

•  Wklu  VoHog*  Ranqu  —  S 
Koln  from  10  to  3000  voRt 
luH  Koto. 

•  PuIm  Width  0.23  mkrosaoMtds 
to  30  milfiMcondt. 

•  Accuracy  deSli  of  fofl  Koto. 

•  lnf>ut  Impudonc*  200,000 


Write  for  Catalog  Sheet 
Giving  Full  Information 
—  Or  Coniaa  Us  Con¬ 
cerning  Your  Own  In¬ 
dividual  Problems.  Our 
Staff  is  at  Your  Service. 
Write  Dept.  A 


C.  G.  S.  LABORATORIES,  INC. 

LUDLOW  STREET  STAMFORD,  CONNECTICUT 


THINKING  OF  STAINLESS... 


ALLMETAL,  Spaciol- 
isls  la  Slaial.ts, 
Pr.d.c.  Slainl.tt 
Products  Exckitiv.ly 

Writ,  tor 
Catotoa  C 


manufacturers  since  1929 

SCREW  PRODUaS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y. 
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a  flick  of  the  finger 
and  broodcast  begins 


Designing  an  aerial  for  citizens  radio 
offers  a  number  of  challenging  prob¬ 
lems.  From  the  pilot  model  Ward 
engineered  the  production  unit. 

Sturdy  mechonical  design,  light  weight, 
high  electrical  efficiency  are  all  com¬ 
bined  with  extreme  simplicity  of  oper¬ 
ation.  A  flick  of  the  finger  opens  the 
antenna  from  its  closed  position, 
ready  for  operation. 

Would  you  like  the  complete  story  of 
how  Ward  engineering  can  be  applied 
to  your  problem?  Whether  you  require 
one  or  thousands  of  special  antennas. 
Ward's  complete  engineering  facili¬ 
ties  are  at  your  service.  Just  'phone 
or  write. 


THE  UIRRD  PRODUCTS  CORP. 

Division  of  The  Gabriel  Co. 

1523  EAST  45TH  STREET 
CLEVELAND  3,  OHIO 


Of,f,5 

COMMON  I  Cat  1 

A  II  Tys.  ^  ^  ^  *  o  N 

■^ntinnaI'""  I 


NEWS  OF  THE  INDUSTRY  (conHiilMd) 

do  electronic  research  in  the 
Bureau’s  ordnance  development 
division. 

Vannevar  Bush,  president  of  the 
Carnegie  Institution  of  Washing¬ 
ton,  D.  C.,  was  awarded  the  John 
Fritz  Medal  at  the  AIEE  Winter 
General  Meeting,  for  outstanding 
scientific  contributions  to  his  coun¬ 
try  and  to  his  fellow-men. 

J.  B.  Lindsay,  previously  associated 
with  RCA  Victor,  has  joined  the 
engineering  staff  of  Thomas  Elec¬ 
tronics,  Inc.,  Passaic,  N.  J.,  manu¬ 
facturers  of  tv  picture  tubes. 

William  J.  Fleming,  formerly 
vice-president  in  charge  of  engi¬ 
neering  at  the  Trumbull  Electric 
Mfg.  Co.,  Plainville,  Conn.,  has  been 
transferred  to  the  General  Electric 
X-Ray  Corp.,  Milwaukee,  Wise.,  as 
vice-president  in  charge  of  engi¬ 
neering  and  manufacturing. 


W.  I.  Flamiag  H.  C.  TIta* 

Hulbert  C.  Tittle,  formerly  engi¬ 
neering  service  manager,  has  been 
appointed  assistant  chief  engineer 
for  the  radio  and  television  division 
of  Sylvania  Electric  Products  Inc., 
Buffalo,  N.  Y. 

Robert  Harris,  formerly  a  sales 
representative  on  tv  products  for 
Brach  Mfg.  Co.,  Newark,  N.  J.,  has 
been  brought  into  the  company’s 
engineering  department. 

Guido  Ferrara,  assistant  professor 
of  electrical  engineering  at  the  Uni¬ 
versity  of  Detroit,  has  been  named 
acting  director  of  the  department 
of  electrical  engineering. 

Kurt  Appert,  vice-president  and 
chief  engineer  of  Lenkurt  Electric 
Co.,  San  Carlos,  Calif.,  since  its 
founding  in  1934,  has  become  di¬ 
rector  of  engineering  there.  The 
company  manufactures  wire-line 
and  radio  carrier  equipment  for 
telephone,  telegraphy,  telemetering 
I  and  control.  . 
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SERVO  CORPORATION 
OF  AMERICA 

NEW  HYDE  PARK 
LONG  ISLAND 
NEW  YORK 


as#. 


There^s  only  IJIlt-'ii 
IN  HIGH  VOLTAGE  POWER  SUPPLIES 


^  BETA  ELECTRIC  CORPORATION 


SERVOSCOPE 


-  £M 

beta 


tMSMUMS  .  .  .  tn  <p«ci«l!stt  in  ^  dni9n  and  con- 
struction  of  I<i9it  voltn9a  oquipmonf.  Thoy  Imvo 
fl  pionoorod  in  dovoloping  nnd  supplying  Hm  typo 

■  ^  opporotut  to  th#  fiolds  of  ElocWonic  Enginm- 

ing,  Rotoorch,  and  Manufacturing, 

rBata  Eketrie  Corporation  it  proud  to  Rtt,  among 
ih  many  pionaoring  innovations  in  tfio  High  Volt* 
ago  flora,  thoso  Bota  "Firsts":  « 


EIR5T  /  **  specialize  !■  High  Veltago  Powar 

ra  ■*  Sappliot. 

’IRSTI  PartaMa  0-30  KV  Adjastabla  Pawar 

'  Sappllat. 

I|J57/  ta  balM  30-K\L  SO.OOO  Ohn.par.vaH  KHa- 
■  '  vathaatar*. 

PCY7  ta  pravMa  AC  aparatad  ElactraBk  Mkraaai* 

'  mators  far  iaaalatiaB  rotistaaca  aioataraaiaaH. 
ta  aiaha  avaUabk  a  Natiaa-wMa  Cagiaoorfag 
r — '  Saroka  aa  High  Valtaga  Pawar  Sapply  prablaait. 

with  Kavartibla  Palarity  0*30  KV  DC  PartaWa 
— '  Pawar  Sapply. 

Our  Fiold  Enginoort  throughout  tho  country  oro  roody  to 
discuss  your  high  voltogo  problomt  ond  oquipmont  noodt 
with  you.  Boto  ^lldt  powor  tuppCot  to  fit  tpocific  roquiro* 
moots  for  Voltogo,  Curront,  Rogulotion,  Sito,  otc. 

Boto  olto  mokos  ond  corrios  in  stock  o  stondord  tno  of  ruggod 
compact  DC  Powor  Supplios  up  to  30  KV.  Powor  tuppRot  up  to 
2S0  KV  oro  roodRy  ovoiloblo  from  standard  dotignt,  and  Boto  con 
build  your  tpociol  powor  tuppRot  up  to  500  KV. 


Wi  WaCOMS  YOU!  MQUMMS 


PRODUCTION  LINE  TESTING 


SERVOMECHANISMS 


The  Bobbin  Type  Coils  shown 
below  ore  part  of  a  complex  air* 
craft  instrument  assembly.  No 
larger  than  your  little  fingernail, 
these  tiny  coils  are  mounted  on  a 
common  core  and  activate  three 
indicator  needles  within  the  same 
dial.  Extreme  assembly  care  and 
microscopic  inspection,  at  Coto, 
assure  perfect  operation  under 
adverse  flying  conditions. 


INVALUABLE  IN  RESEARCH 
RAPID  INSPECTION  ON  THE  PRODUCTION  LINE 


•  STANDARD  RANGE:  .1  TO  20  CYCLES  PER  SECOND 

•  SINE  WAVE  •  SQUARE  WAVE 

•  MODULATED  CARRIER  •  READS  DIRECTLY 

SO  TO  800  CYCLES  SERVO  LAG  OR  LEAD 

IN  DEGREES 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  are  built 
for  you,  to  your  specifications. 


COTO-COlLCOinc^^ 

coil  SffCIAUSTS  SINC  9  1  7 
6S  PAVILION  AVK 
PROVIDENCE  S.  B  I 


A  SERVO  ANALYZER 
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On*  PMC*  drawn 
tran$f armor  cant  writfi 
or  without  cavort 


TRANSFORMER  CANS 

STOCKED  IN  STANDARD  SIZES 

We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 

SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 


Croft  Trantformmr  Cans  an 
drawn  in  one  pinte. 


MANUFACTURING  CO* 

3949  W.  Schubert  Avo.,  Chicago  47 


ments  and  then  covers  polarized 
antennas. 

Offhand,  one  would  not  think  it 
possible  to  write  600  pages  on  tv 
and  other  receiving  antennas,  but 
once  you  get  into  the  subject  it  is 
evident  that  there  is  much  to  be 
said ! — K.H. 


Static  and  Dynamic 
Electricity 

By  W.  R.  Smythe.  McGraw-Hill 
Book  Co.,  New  York,  1950,  Second 
Edition,  616  pages,  $8.50. 

This  second  edition  is  a  consider¬ 
ably  revised  and  enlarged  version 
of  Professor  Smythe’s  well-known 
textbook.  The  book  is  intended 
I  for  a  graduate  course  in  electricity 
and  magnetism  and  as  such,  has 
I  found  wide  use  both  as  a  text  and 
i  as  a  collateral  reference. 

The  average  electrical  engineer- 
i  ing  student  will  perhaps  find  this 
'  book  somewhat  on  the  difficult  side 
for  a  first  course  in  electromagnetic 
theory  and  will  want  to  supplement 
it  with  a  more  elementary  introduc¬ 
tion  to  the  subject.  For  those  who 
have  some  background  in  the  sub¬ 
ject,  the  book  will  prove  to  be  a 
I  mine  of  information  on  the  methods 
■  and  techniques  of  solving  field  prob¬ 
lems.  A  large  number  of  problems 
'  are  worked  out  in  some  detail  in  the 
body  of  the  text.  In  addition,  the 
end  of  each  chapter  has  an  ex¬ 
tensive  collection  of  problems. 
Many  of  the  results  of  the  problems 
are  listed  in  the  unusually  complete 
index,  further  enhancing  the  value 
of  this  book  as  a  reference. 

The  material  in  the  first  three- 
quarters  of  the  book  follows  the 
general  pattern  of  the  classic  texts 
on  “Electricity  and  Magnetism’’ 
written  by  Maxwell  and  by  Jeans. 
The  treatment  is  thoroughly  mod¬ 
ern  and  uses  vector  notation 
throughout.  One  very  welcome 
change  in  the  second  edition  is  the 
use  of  rationalized  MKS  units. 

The  last  quarter  of  the  book  con¬ 
tains  chapters  on  electromagnetic 
waves,  radiation,  waveguides  and 
resonators,  and  a  brief  treatment  of 
special  relativity.  It  is  in  this  sec¬ 
tion  of  the  book  that  the  greatest 
changes  will  be  found.  The  chap¬ 
ters  on  radiation  and  on  waveguides 
are  entirely  new.  One  now  finds  a 
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AIRPAX  60—400  CYCLE  CHOPPERS 


meet  rigid  military  specs;  pro¬ 
vide  the  maximum  in  reliability 
.  .  .  precision  and  unusually 
long  life  for  DC  amplifiers  and 
servo  applications.  Always  sup¬ 
plied  completely  hermetically 


AIRPAX  High  Frequency 
VIBRATOR  INVERTERS 
and  POWER  Supplies 

are  the  smallest  and  lightest 
yet  available.  Supplied  in  power 
ranges  from  3  to  300  watts; 
400  cycles  and  higher  .  .  . 
long-life  and  high  efficiencies. 


Ntv«f  before  o  value  like  this  new  2-KW 
beock  model  "Bomborder"  or  bigk  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  ond  one  heating  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  following  ranges  of  Power: 
1  -2  -  3V4  -5-7V4-10-12H-15-18-25-40-60- 
80  I00-250KW. 


BALTIMORE  20,  MD. 
Transformers  Power  Supplits 


Vibrators 


Inverters 


Choppers 


laminated  to  non-precious 
base  metals  in  your  products 

.  .  .  you  will  wdeome  the  fast  and  cfBckat 
'  service  of  this  53-year  old  organizatioa  and 
find  it  a  dependable  source  for  the  finest  of 
materials  ...  in  sheet,  wire  or  tubing. 

Owner-management  cuts  red  tape . . .  q^eeds 
production  .  .  .  assures  you  of  interested 
attention  and  complete  satisfaction. 

Your  inquiries  will 
__  be  appreciated  and 

reeled  to ...  promptly. 


Tha  Horn*  of  IMPROVED  SmvIc* 


Division  of 


tiw  IMPROVED  SE/UBIISS  WIRE  COMPANY 

775  Eddy  Streef,  Providence  5,  Rhode  Iskmd 


107  Monroo  St.,  GarfioM,  N.  J. 
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Cut  Polishing  Time 
Improve  Surface  Quahty 

with  “LINDE”  FINE  ALUMINA  POWDERS 


Now,  you  can  choose  the  type  of  finish  you  want, 
free  from  microscopic  pits  and  scratches,  on  metallic  and 
non-metallic  surfaces.  And  you  can  get  these  superior 
results  in  a  fraction  of  the  usual  {M>lishing  time  hy  using 
ultra-fine  Li>de  abrasive  jH)wders. 

Because  of  extremely  uniform  particle  size  and  form, 
smaller  amounts  of  Linde  Fine  Alumina  Powders  go 
further.  You  can  use  them  directly  from  the  container 
without  expensive  preparatory  steps — or  compound  them 
with  waxes  and  other  vehicles  to  suit  your  need. 

Two  types  are  available.  Type  A  is  a  quick-acting 
powder  of  hexagonal  structure  and  sap|>hire  hardness. 
Type  B  produces  a  still  finer  polish,  almost  as  quickly. 

Linde  Fine  Alumina  Powders  may  be  the  answer  to 
your  polishing  problems.  They  have  already  gained 
acceptance  in  (Milishing  metallographic  specimens,  gem¬ 
stones,  and  other  materials,  (^all  or  write  any  Linde 
office  to  find  out  how  these  |)ow(lers  can  Im*  used  to 
advantage  in  your  particular  |M>lishing  applications. 

The  term  ‘’l.inde"  is  e  trade-mark  of  L'nion  (Carbide  and  Carbon  (U>rp«iratHm. 


"75 

Type  A 

Types 

Chemical  Composition . 

.  .Alpha  AbOj 

Gamma  AljOj 

Particle  Size  (approximate) . 

. .  0.3  Micron 

Less  than  0.1  Micron 

Hardness  (AAohs) 

(Equivalent  to  crystalline  material) . . 

. 9 

8 

Crystalline  Structure . 

.  .Hexagonal 

Cubic 

LINDE  AIR  PRODUCTS 

A  Division  of  Union  Carbide  an<l  f-arlK>n  Corporation 
30EMt42BdS«..  New  YorklT.N.Y.  ITWa  OflScen  in  Other  Principal  Citiea 
In  Canada:  DOMINION  OXYGEN  COMPANY,  LIMITED,  Toronto 


NEW  BOOKS  (coatiaaad) 

treatment  of  such  topics  as  biconi- 
cal  antennas,  radiation  from  aper¬ 
tures,  modes  in  waveguides  and 
resonators,  discontinuities  in  wave¬ 
guides,  coupling  to  guides  and  cavi¬ 
ties,  and  numerous  other  boundary- 
value  problems  that  are  encount¬ 
ered  in  microwave  work. 

On  the  whole,  the  book  treats  its 
material  in  a  thorough  and  up-to- 
date  manner.  The  only  part  of  the 
book  which  might  be  considered 
out  of  date  by  the  electrical  engi¬ 
neer  are  the  chapters  on  Transient 
Phenomena  and  on  Alternating 
Currents.  These  two  chapters  ap¬ 
pear  out  of  place  in  a  text  which 
deals  mainly  with  field  theory.  In 
addition,  since  they  were  originally 
written  for  the  first  edition,  use  of 
the  methods  of  the  Laplace  trans¬ 
form  and  of  function  theory  have 
become  relatively  commonplace  and 
any  treatment  of  transients  and  of 
networks  would  not  be  doing  justice 
to  the  subject  without  the  use  of 
these  powerful  mathematical  tools. 
Because  an  adequate  treatment  of 
these  two  subjects  would  require 
several  volumes,  the  reviewer  feels 
that  these  two  chapters  might  bet¬ 
ter  have  been  omitted  and  the  space 
used  for  further  topics  in  the 
microwave  field. 

Aside  from  this  minor  comment, 
the  book  is  highly  recommended  to 
those  engineers  and  physicists  who 
have  any  occasion  to  work  with 
field  problems.  The  unusual  num¬ 
ber  of  applications  worked  out 
makes  it  useful  as  a  handbook  of 
boundary  value  problems.  If  an 
analytic  solution  to  a  field  problem 
exists,  the  chances  are  reasonably 
good  that  it  will  be  found  in  this 
book. — Henry  Jasik,  Airborne  In¬ 
struments  Laboratory. 


Fundamentals  of  Acoustics 

By  Lawrence  E.  Kinsler  and  Austin 
R.  Frey,  both  of  the  United  States 
Naval  Postgraduate  School,  Annap¬ 
olis,  Maryland.  John  Wiley  and  Sons, 
Ine.,  New  York,  1950,  516  pages,  $6.00. 

This  book  is  a  lucid  and  concise 
presentation  of  the  fundamentals 
of  acoustics.  There  are  chapters 
devoted  to  simple  harmonic  motion, 
the  vibrations  of  strings  and  bars, 
plane  and  spherical  acoustic  waves, 
transmission  phenomena  in  fluids 
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'^(eudie  -  ^ou^Ccit<^ 


HEINTZ  AND  KAUFMAN 
introduces  a  versatile 

TRANSMITTER 

Type  A-4912 


Frequency 
Range 
2-27  mcs 


Four 

Types  of 
Emission 


100-400 

Wotts 

Output 


KUPFRIAN  MANUFACTURING  CO 


Compact 


A.yAJ-JAYDON 

0  M  P  A  N  Y 

7i  i  NORTH  ilM  STRIIT 
WATiRtURT  30.  CONNICTICUT 

If.  |»  »•'  r  |{  {.f  »• 


©Communication 
Equipment  Division 
THE  ROBERT  DOLLAR  CO. 

so  OAUMM  SHEET  •  SAN  EAANCISCO  CAIIF 
faport  The  M  Siment  4  Son  Co  .  3S  Warren  St  . 
New  York  City  Cable  StMONTRiCE 


•  KONOMICAl  TO  USE 

•  GEEATEK  FEEEOOM  OF  DESIGN 

•  STANDARD  END  FtHINGS 


•  MORE  IWERM  MAMUFAauRING  TOURANCES 

•  CUSTOM  BUIIT  MOM  STANDARD  COMFONENTS 

•  SHAFTINO  AVAHAHE  IN  DIFFERENT  SIZES 


.WIRE  SHIELDING  I  PUSH-PULL  CONTROLS 


iniEN  YOU  NEED  A  MINIATURE  TRANSFORMER 


NIW  PRODUCTS 


Fcontimit^ 


CHECK 

THESE  FEATURES 
OF  THE 

HORNET 


/ 

/ 

/ 

/ 

/ 

/ 


SIZE  AND  WEIGHT  Because  they  are  designed  for  high 
operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  oneTourth  the  size  and  weight  of  Class  A  units  of 
comparable  rating. 

VOLTAGE  RATINGS  Designs  are  available  for  RMS  test 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KVA. 

POWER  FREQUENCIES  These  units  are  designed  to  oper¬ 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

/lAABIENT  TEMPERATURES  Hornet  Units  can  be  designed 

for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPEaANCY  Extensive  tests  indicate  that  the  life 
expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 

Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 

SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


DuHrlin  B300,  containing  full  electrical  and  dimensional 
data  on  Hornet  units,  is  now  acailable.  Write  for  it,  or  tell 
KS  your  specifications  for  special  units. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA  N  EW  JER  SEY 


and  gases,  resonators  and  filters, 
absorption  phenomena,  electro¬ 
mechanical  transducers,  the  psy¬ 
chology  of  hearing,  architectural 
acoustics,  underwater  sound  and  the 
inevitable  final  chapter  on  ultra¬ 
sonics. 

The  first  nine  chapters  are  in¬ 
tended  to  be  the  basis  for  a  one- 
semester  course  in  the  theory  of 
acoustics.  For  this,  the  student 
should  have  a  good  knowledge  of  the 
fundamentals  of  mechanics,  elec¬ 
tricity  and  calculus,  including  par¬ 
tial  derivatives.  The  last  seven 
chapters  are  intended  for  the 
second  semester’s  work,  and  illus¬ 
trate  the  mathematical  techniques 
developed  in  the  earlier  chapters. 
There  are  comprehensive  sets  of 
problems  for  each  chapter.  How¬ 
ever,  this  book  is  definitely  not  for 
home  study  or  self-instruction.  The 
extreme  conciseness  of  many  chap¬ 
ters,  together  with  a  paucity  of 
bibliographical  references,  make 
the  services  of  a  teacher  quite 
necessary.  The  book  is  intended 
for  advanced  undergraduate  or 
graduate  students,  and  it  will  also 
serve  admirably  as  a  refresher 
'  course  for  those  who  have  had  pre¬ 
vious  education  in  acoustics. 

Many  acoustical  problems,  partic¬ 
ularly  those  relating  to  resonators 
and  filters,  are  treated  by  means  of 
electromechanical  analogies. 

The  authors  are  mei.ibers  of  the 
Acoustical  Society  of  America,  and 
their  writing  evinces  a  genuine  in¬ 
terest  in  this  field. — Curtiss  R. 
Schafer,  Ridgefield,  Conn. 


Electronic  Equipment 
Construction 

Published  at  Stanford  University,  and 
available  from  Office  of  Technical 
Services,  Department  of  Commerce, 
Washington,  D.  C.,  about  300  pages, 
17.00. 

The  ever-increasing  amount  of 
electronic  equipment  carried  by 
military  vehicles  today  has  brought 
about  the  need  for  new  materials 
and  techniques.  This  book  is  a 
survey  of  new  developments  result¬ 
ing  from  a  program  of  maintenance 
minimization  established  at  the 
Stanford  Research  Institute  by  the 
Office  of  Naval  Research.  Included 
are  latest  details  on  high-reliability 
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FOR 

COMPLETE 

TESTING 


SPECIAL  INDUSTRIAL  X  RAY  EQUIPMENT 

FOR  INSPECTION  '  GAGING  '  ANALYSIS  .  .  . 


BOWSER 


TECHNICAL  REFRIGERATION 


MEGOHM 

RESISTORS 


RPC  Ttp*  H  RMialon  or*  ni«««d. 
durobla  untts  )ock«t«<l  la  polyalh- 
Una  to  ptoTido  aiazloiuai  proloctlon 
agoiaai  mocbonlcol  deaaoqo  and 
huatidlty.  TIiom  rostslon  oio  oini- 
nontly  aultod  ioi  •loctromotoi  di- 
culta.  radiation  oqulpmoat  photo 
coll  drcuito  and  as  high  rssistonco 
itandords.  Modsratsly  priced.  Write 
lor  catalog  today. 


Tyi>o  H  Resistors  are 
Vi  iurnished  with  resistonce 
Toluos  as  high  os  SO  mlUloa  meg- 
ohnu  (S  X  10*’  ohms).  Their  ad- 
Toncad  daaign  Insures  highest  sto- 
hllity  with  extremely  low  noise 
laveU  polarisation  siiocta,  and  Toll- 
age  and  temperature  cooiiiciants. 
AToilobla  in  sixes  suitable  lor  any 
circuit  requirement.  Standard  resis¬ 
tance  tolerance  ±  10%. 


by  BOWSER 
TECHNICAL 
REFRIGERATION 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUNO  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  ANO  HIGH  VOLTAGE  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 


Bowser  Walk-In  Rooms  hove  a 
temperature  range  from  -{-180°F. 
to  — 100°F.  and  relative  humidity 
simulation  from  20%  to  95%.  Be¬ 
cause  of  sectionalized  panel  con¬ 
struction  any  size  or  shape  room 
can  be  manufactured  for  final 
assembly  in  the  field.  Smaller  sizes 
are  preassembled  at  the  factory. 
Extended  ranges  of  temperature, 
humidity  and  provision  for  altitude 
simulation  can  be  provided.  Special 
accessories  and  instrumentation  also 
available. 

SimWetlee  Chemberi  — 

WMa  raafe  el  rises 


rpc 

-aaanwvw- 


RESISTANCE  PRODUCTS  CO 

714  RACE  STREET 


HARRISBURG  2,  PA. 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings —  Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

FIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


BRACKE-SIEBXRAY  COMPANY 


HIGH  n/^IAfCD  C.  « 

VOLTAGE  rO W IK  SuPi 

plies 

Up  fo  250/000  volts 

A.C.  or  REaiFIED  and  FILTERED 

ELECTRONICS  — Merck,  IRSI 
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Raytheon  Voltage  Stabilizers,  Trans¬ 
formers  and  other  Magnetic  Components  are  noted  for 
reliability  in  the  most  exacting  military  service.  As  a 
leading  manufacturer  for  20  years,  Raytheon  has  de¬ 
veloped  engineering  and  production  facilities  which 
enable  it  to  produce  highest  quality  components  to  meet 
the  most  rigid  MIL  requirements.  Write  for  complete 
information. 


VOLTAGE 

STABILIZERS 

Precision  built  to  provide 
maximum  voltage  stabiliza¬ 
tion  with  minimum  variation 
in  output  voltage.  An  essential 
component  for  all  electronic 
or  electrical  equipment  re¬ 
quiring  constant  voltage  for 
dependable,  accurate  opera¬ 
tion.  Available  in  catalog 
models  from  1 5  to  2000  watts 
output  capacity  ...  or  custom- 
engineered  to  suit  special  ap¬ 
plications. 


CUSTOM-BUILT 

TRANSFORMERS 

Individually  engineered  to 
meet  the  most  exacting  mili¬ 
tary  or  commercial  require¬ 
ments.  Typical  units  include: 
single  or  polyphase  power 
transformers,  pulse  transform¬ 
ers,  servo  transformers, 
chokes,  saturable  magnetic 
components,  etc.  Cased  or 
open  types  to  meet  MIL 
specifications  as  well  as  Un¬ 
derwriters’  Laboratories  and 
R.  M.  A.  requirements. 


Write  ter  Complete  Information 

RoyttiMA  Products  indud*  Morinors  Pothfindor*  radar;  FotHomutors*;  radio  ond  ttlovision  racoSvurs; 
tvbos;  microwov*  communications;  •loctrostotic  oir  cloonors;  Woldpowor*  woldors;  voltogo  stobiiixors; 
Rocti^orgor*  bottory  cborgors;  Roctifiltor*  bottory  oliminotors;  Roctiringors*^  tronsformors;  Micro* 
tborm*  diotbormy;  froctionol  bp  motors,  and  otbor  aloctronic  •quipmont.*(^ 


Magnetic  Components  Division,  Dept.  6460-A 

RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts 


NEW  BOOKS  (centi*a«l> 

vacuum  tubes,  tantalum  electrolytic 
capacitors,  cracked  carbon  resistors 
and  stable  inductor  elements 
printed  on  ceramics.  Sections  are 
also  devoted  to  operational  experi¬ 
ence  with  printed  circuits  and  her¬ 
metically-sealed  subassemblies. 

Different  components  are  treated 
separately  and  in  logical  order.  For 
instance,  in  the  section  on  resistors, 
each  type  is  discussed  with  respect 
to  historical  background,  produc¬ 
tion  techniques,  voltage  and  temper¬ 
ature  coefficients,  available  wattage 
ratings,  physical  configurations,  life 
expectancy,  operation  under  unus¬ 
ual  circumstances  and  names  of 
manufacturers.  The  presentation 
is  not  in  the  form  of  tabular  mate¬ 
rial,  listing  each  manufacturers 
list,  but  rather  in  almost  story  form 
with  the  most  important  character¬ 
istics  emphasized  to  attract  the  at¬ 
tention  of  the  reader. 

The  greater  portion  of  the  book 
is  devoted  to  the  description  of  vari¬ 
ous  production  techniques  devel¬ 
oped  by  various  companies  and  gov¬ 
ernment  agencies  in  recent  years. 
Abundant  illustrations  add  sub¬ 
stantially  to  the  value  of  the  book 
as  a  reference.  Also  included  are 
brief  summaries  of  the  facilities 
available  at  the  larger  companies, 
government  agencies  and  educa¬ 
tional  institutions  connected  with 
the  electronics  industry. 

The  book  should  find  many  uses 
for  small  and  large  companies  en¬ 
gaged  in  the  development  or  pro¬ 
duction  of  military  electronics 
equipment.  It  represents  a  quick 
and  interesting  resume  for  keeping 
abreast  of  the  changing  industry. — 
I  J.D.F. 


Radio  Communication  at 
Ultra  High  Frequency 

By  J.  Thomson.  John  Wiley  &  Song, 
Inc.,  New  York,  1950,  203  pages,  $4.50. 

An  AUTHORITATIVE  treatment  of 
radio  communication  at  ultra  high 
frequency.  Mathematical  analyses 
of  circuits  and  of  circuit  compo¬ 
nents  are  clear  and  concise.  While 
the  book  covers  both  theory  and 
practice,  the  emphasis  is  largely  on 
theory.  One  could  wish  that  more 
space  had  been  devoted  to  funda¬ 
mental  electromagnetic  wave  theory 
and  that  some  of  the  illustrations 
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Maximum  Reliability  Every  lime 

with  AIRPAX  CHOPPERS 


INSULATION 
THERMOPLASTIC 
Nothing  Finer! 


the  A586 


60  CYCLE 
CHOPPER 


Precision  engineered 
for  reliability  .  .  . 


for  amplification  of  low  level  DC  signals  .  .  .  The 
A586  is  supplied  hermetically  sealed  . .  .  almost  un¬ 
affected  by  shock,  vibration,  temperature  extremes. 


Yibnion 


Choppers 


litYtrifs 


WIty  is  Pholo  wire  ond  coble  "Cvrreiit's  Fovor- 
ite  CondiKtor"? 

Tile  answer  is  found  in  the  coreful  attention 
to  detail  Pholo  exercises  on  every  order.  This 
tolent  for  produci^  the  best  possibh  insufo- 
tioii  for  your  pQrlkular  fob  stems  from  yMrs 
of  experience  in  the  hi9hly  specialised  field 
of  Thermoplostic  insulation.  Moke  use  of 
Ph«U*i  dmleped  knovlodoo. 


SPECIFICATIONS 


•  CUT  OFF  RANGE 

tOcpsUnOKC 

•  SECTIONS 

2-aa  to  Mih,  tow  aad 

Into  pns 

•  AHENUATIONS 

31  n/odwi  nwlnw 

•  INSERTION  LOSS  .  8  * 

•  NOISE  LEVEL 

70  n  kttow  1  nN 

•  FREQUENCY  RESPONSE 

2  Cto  to  2  MC 


''Another  SKL  first" 

TTm  —  SKL  —  Modal  302  includoi  two  indopondont  filtor 
Mctiont,  Mch  hovin^  •  continuouily  vtrioblo  cut-off  r«n90 
•f  20  cpt  to  200  KC.  Providin9  «  choice  of  filter  typoi  aoch 
Mction  hot  IS  db  per  octavo  attanuation.  Whan  caicadod 
36  db  i(  obtained  in  the  high  and  low  pau  satting  and  18 
db  in  tha  band  pau  petition.  With  low  noita  laval  and  0 
intortion  lou  thit  vortatila  filtar  can  bo  utad  at  an  analyiar 
in  industry  and  tha  rotaarch  laboratory  or  to  control  tound 
In  tho  conununicatient  laboratory,  radio  broadcatting, 
rocerding  and  moving  picture  induttrios. 


Ask  tor  tho 
laiost  Photo 
catalog. 


IHliALLiQ 


Comar  of  Commercial  Street 
Worcester.  Mast. 

NaaalaMann  at  Thtrtmimit  latalatte  wlr*. 
mMm,  tarU  salt  aa4  taMaa 
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NEW  MOKS 


(CMtiiiiitd) 


CRYSTAL. 

BALLi^ 


were  not  quite  so  sketchy  but,  aside 
from  this,  the  author  has  done  a 
remarkably  good  job  of  explaining 
a  very  difficult  subject.  The  sec¬ 
tion  devoted  to  waveguides  and 
resonators  is  an  outstanding  ex¬ 
ample  of  this. — Oscar  E.  Pierson, 
Western  Union  Laboratory,  Water 
MiU,  N.  Y. 


Electronic  Valves 

Philips  Teehnieal  Library.  Book  I — 
Fundamentals  of  Radio  Valve  Tech¬ 
nique,  by  J.  Deketh,  547  pc^es  |5.00. 
Book  II — Data  and  Circuits  of  Re¬ 
ceiver  and  Amplifier  Valves,  1933- 
1939,  406  pages,  $2.75.  Book  Ill- 
Data  and  Circuits  of  Modem  Receiver 
and  Amplifier  Valves  (First  Supple¬ 
ment,  1940-1941),  213  pages,  $1.90. 
Book  IV — Application  of  the  Elec¬ 
tronic  Valve  in  Radio  Receivers  and 
Amplifiers,  by  B.  G.  Dammers,  J. 
Haantjes,  J.  Otte,  and  H.  Von  Sueh- 
telen,  416  pages,  $5.00.  Distributed  in 
U.  S.  by  Elsevier  Publishing  Company, 
215  Fourth  Avenue,  New  York  3,  N.  Y. 

These  books  are  the  first  four  of  a 
series  of  seven  to  be  published  by 
members  of  the  staff  of  the  Philips 
Gloelampenfabrieken  (Nether¬ 
lands).  Books  I  and  IV  are  in 
the  nature  of  technical  texts,  while 
Books  II  and  III  are  essentially 
tifbe  handbooks.  These  books  have 
all  been  written  in  Dutch  and  have 
been  translated  and  published  in 
French,  German  and  English,  and 
Book  I,  in  addition,  in  Swedish, 
Italian,  Spanish  and  Finnish. 

The  tube  handbooks  (II  and  III, 
and  one  yet  to  be  published.  III  A) 
are,  of  course,  of  restricted  use  in 
this  country  because  of  the  limited 
use  of  the  Philips  tubes.  There  are 
several  interesting  features  of 
them,  however,  which  our  own 
handbook  publishers  could  well 
duplicate.  In  addition  to  the  es¬ 
sential  characteristics  for  each 
tube,  there  are  discussions,  with  cir¬ 
cuits  shown,  for  special  applications 
for  which  the  tubes  are  particularly 
suited.  In  expanded  form,  these 
application  notes  are  available  from 
some  of  the  manufacturers  in  this 
country,  but  the  particular  form  of 
presentation  in  these  books  seems 
I  quite  effective.  The  use  of  semi¬ 
log  scales  for  showing  the  plate 
current-grid  voltage  characteristics 
is  something  which  is  highly 
desirable. 

Books  I  and  IV  are  technical 
texts  which  again  will  be  of  rather 


SOLDER 


V  Speeds  Soldering  Operations 

1  on  the  Production  Line 

Many  manufacturers  in  the  radio,  electronic,  and  television  industries  do 
not  gaze  into  a  crystal  boll  to  discover  why  their  soldering  operations  show 
o  15%  increase  in  speed.  They  know,  GLASER  LECTRON  ROSIN  CORE 
SOLDER,  mode  with  on  exclusive  activated  rosin  flux,  is  the  reason  for  this 
speed-up  in  production. 

GLASER  LECTRON  ROSIN  CORE  SOLDER  bonds  copper  and  brass  perfectly  and 
permanently — yet  is  non-corrosive  and  non-conductive.  Superior  to  ony  other 
activated  rosin  core  solder  mode. 

Profit  from  the  experience  of  the  many  economy  minded  monufocturers.  Speed 
up  work  on  your  production  line— insist  on  o  proven  leader,  GLASER  LECTRON 
ROSIN  CORE  SOLDER. 

GLASER  PLASTIC  ROSIN  CORE  SOLDER  ko,  Mined  o  well  de- 

UUULuTv  A  served  leodership  in  the  industry  because  of  its  highest  standard  of 
quality.  Both  GLASER  LECTRON  ROSIN  CORE  and  GLASER  PLASTIC 
ROSIN  CORE  SOLDERS  ore  mode  of  the  purest  virgin  tin,  lead  and 
perfect  flux  and  ore  ovailable  in  any  tin-lead  alloy  and  wire  gouge. 
'BTJSa  OTHER  GLASER  PRODUCTS 

Glaser  Solder  Preforms,  Glaser  Bor,  Ingot  or  Solid 
BS  Wire  Solder.  Glaser  Fluxes  for  every  purpose. 


RENDERING  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES  SINCE  1922 
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Here's  Sun  Radio's 


Big,  New  Catalog 


Of  Electronic  Supplies 


&  ELECTRONICS  CO.  INC 

1  22-1  24  DUANE  ST. -NEW  YORK  7,  N  T. 
BARCLAY  7-1840  ^ 


l25Brllevill«A< 


BriRtol  circle  B  motors  are  built  to^^  V 

attain  rapid  srnchronixation  with  high  ^ 
pull  out  torque  under  eoried  load  conditions. 


Psriyod  to  W— t 
TOUR  RogviremMita 

A  brand  new  concept  in  elec¬ 
tronic  components  catalogs.. 
1 32  large,  eosy-to-reod,  easy- 1 
to-use,  B'A  X  1 1 "  pages  con¬ 
taining  an  the  information  you 
want  on  every  item  you  need. 
Listing  electronic  components 
only,  there's  no  need  to  wade 
through  page  after  page  of 
radio  sets  or  other  consumer 
products.  Complete  listings  for 
the  engineer,  research  worker, 
teacher,  broadcast  station,  re¬ 
pair  and  maintenance  man. 

have  this' new  cat- 


BRISTOL  MOTOR  00 


SI  Bristsl  BulMiiig 
Old  Saybreok,  Comisctkut 


Be  sure  you 
alog  on  your  desk  when  you 
need  it.  Write  or  come  in  to¬ 
day  for  a  FREE  copy.  oept.  c-e 

See  Us  in  Booth  319  (third 
floor)  at  the  IRE  Show. 


Consult 


Thor  is  a  now,  synthotic  insulcrting  sub* 
stones  which,  boeouso  of  its  grootor  don. 

V  '  sity,  is  oosily  millod,  drillod,  prassod, 

pionod,  lotho-lumad,  ground,  or  worhod  by  any  proeoss  opplicoblo  to  motolsl 
Thor  cembinos  Iho  odvontogos  of  doso-toloraneo  production  with  idool  oloc- 
trical  choroctoristics  of  high  brookdown  vohogo,  low  surfoco  conductivity, 
low  loss  at  oxtromoly  high  froquoncios,  and  non-porosity.  Its  hordnoss  (crush 
rosisttmeo  factor  of  100,000  lbs.  psi)  fadlitatos  high-spood  procision  produc¬ 
tion  to  moot  JAN  Spocs  or  your  roquiromonts  at  low  unit  cost.  For  informa¬ 
tion  on  custom  manufocturo  in  quantity  of  your  itom,  plooso  addross: 
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AVITRON  Type  30-B 


This  eight  tube  chassis  is 
the  size  of  one  standard 
tube,  has  octal  base  for 
instant  plug-in,  weighs 
less  than  a  pound.  Heat 
dissipation  up  to  1 5  watts. 


restricted  use.  Book  I  is  not,  as 
its  title  implies,  a  text  on  design 
and  construction  of  tubes,  but  is 
more  in  the  nature  of  a  book  on 
tube  characteristics  and  their  rela¬ 
tion  to  the  attached  circuits.  It  is 
almost  completely  concerned  with 
low-frequency,  narrow-band  appli¬ 
cations  and  for  these  purposes,  goes 
into  great  detail.  Book  IV  is  also 
concerned  with  narrow-band  appli¬ 
cations,  particularly  broadcast  re- 
I  ceivers,  with  sections  on  r-f  and  i-f 
'  amplification,  frequency-changing, 

I  interferences  and  distortion,  and 
detection.  It  is  quite  similar,  in 
I  many  ways,  to  Sturley’s  “Radio 
I  Receivers”. 

The  translation  is  fairly  good, 
although  it  is  surprising  that  it  is 
not  better.  Philips  has  available, 
in  its  many  subsidiaries  in  English- 
speaking  countries,  many  excellent 
engineers  who  could  have  elimi¬ 
nated  much  of  the  unevenness  of 
some  sections  of  the  text.  The  books 
are  well  printed  and,  for  present 
day  standards,  quite  inexpensive. — 
Matt  Lebenbauh,  Airborne  Instru- 
I  ments  Laboratory. 


GYRO  Type  50-A 

Reference  Gyro,  high  ac¬ 
curacy,  used  in  guided 


THUMBNAIL  REVIEWS 

APPARATUS  NOISE  MEASUREMENT. 
ASA  publication  Z24.7-1950.  American 
Standards  Association.  70  E.  45,  New 
York.  12  pages.  50  cents.  Presents  stand- 
darized  methods  of  conducting  and  re¬ 
cording  sound-level  tests  on  radio,  air 
conditioning,  refrigeration  and  other 
equipment.  Covers  measurement  of  di¬ 
rect  air-borne  noise,  reflected  sound,  am¬ 
bient  sound,  apparatus  mounting,  location 
of  microphone  and  standing  waves. 


Where  savings  must  be  ^ 

made  in  space,  weight  and 

power  requirements  —  let  AVION  repackage  your  circuits 
quickly  and  economically.  The  work  will  be  done  in  our  new 
plant  at  Paramus,  N.  J 


SfND  SPECIFICATIONS  TO - 


121  EAST  24th  ST.,  NEW  YORK  10,  N.Y. 

AT  RADIO  ENGINEERING  SHOW-  BOOTH  333 


TAX  aspex:ts  of  patents,  copy¬ 
rights  AND  trade-marks.  By 
P.  Gitlln  and  W.  R.  Woodward.  Prac- 
tlalngr  Law  Institute,  57  William  St,  New 
York,  1950,  79  pages,  52.00.  Methods  of 
reporUng  gains  and  losses ;  permissible 
income  tax  deductions  for  research  on  in¬ 
ventions  and  research  prior  to  writing 
technical  books ;  legal  means  of  miti¬ 
gating  tax  burden  when  Income  is  con¬ 
centrated  In  one  year  or  when  rights  are 
sold ;  option  of  treating  creative  work  as 
capital  asset;  treatment  of  litigation,  ad¬ 
vertising,  promotion  and  other  business 
expense ;  deductions  for  depreciation  and 
obsolescence :  tax  problems  raised  by 
death  of  owner  of  patent  or  copyright. 


1  MOVIES  FOR  TV.  By  John  H.  Battlson. 

!  The  Macmillan  Co.,  New  York,  1950,  376 
I  pages,  54.25.  Principles  and  operation  of 
I  television  transmission  equipment  used  for 
nim :  kinescope  recording ;  program  pro¬ 
duction  techniques ;  getting  releases  from 
people  showing  on  Him  programs. 


ECONOMIC  ASPECTS  OF  ATOMIC 
POVveR.  By  S.  H.  Schurr  and  J.  Mar- 
Bchak.  Princeton  University  Press,  Prince¬ 
ton,  N.  J.,  1950,  289  pages,  $6.00.  Com¬ 
pilation  of  chapters  by  various  authors, 
analysing  the  practicality  and  economics 
of  atomic  power  in  selected  industries  and 
the  overall  relation  to  national  economy. 


77ic  BIRTCHER  ^oi/zoiaUon 


Electronic 

Advances! 

Keep  pace  with  the  swift  engi¬ 
neering  progress  of  Radio- 
Television 


Rugged 

Dependable 


Electronics ! 
The  great  annual  Convention 
of  the  Institute  of  Radio  Engi¬ 
neers  serves  to  keep  its  mem¬ 
bers  and  visitors  up-to-the- 
minute  on  electronic  advances. 

29  Technical  Sessions  and  14 
Symposia  have  been  skillfully 
organized  to  keep  you  “up-to- 
the-minute”  on  Advances  in 
these  subjects.  In  fact,  many 
of  the  papers  forecast 


HEILAND  GALVANOMHERS 


of  high  current  and  voluge  sensitivity  are  the  heart  of 
Heiland  recorders. 

Heiland  galvanometers  are  available  in  natural 
frequencies  ranging  from  32  cycles  per  second  to  4700 
cycles  per  second.  All  galvanometers  are  electromag- 
netically  damped  with  exception  of  those  having  nat¬ 
ural  frequencies  above  450  cycles  per  second;  these  are 
fluid  damped.  Permanent  magnet  assemblies  are  avail¬ 
able  for  mounting  2,  6,  and  12  Heiland  galvanometers. 

ants  further 

.  information  on 

AnVAe  Heiland 

Galvanometers, 
Multi-^annel 
Oscillograph 
Recorders  or 
Associate 
ment,  or 


new 

trends  that  are  years  ahead ! 

Sessions 

Amplifiers  .  2 

Audio  .  2 

Broadcast  &  Communications  7 

Circuits  .  5 

Computors  .  2 

Instrumentation .  2 

Micro  Woves  .  5 

Military  &  Aviation .  3 

Nucleonics  .  2 

Television  &  Color .  4 

Vocuum  Tubes  .  5 

Theory  &  General .  4 

(43  Meetings,  210  Papers) 

You  cannot  invest  four 
days  more  advantageously, 
or  see  more  in  product  ad¬ 
vances,  prepared  for  you  by 
manufacturers  in  the  Radio 
Engineering  Show. 


BIRTCHER  TUBE  CLAMP 
K»«  MINIATURE  TUBES 


POSITIVE  PROTEaiON 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 


The  U.  S.  Armed  Forces  Exhibit  wilt 
feature  "procurement"  both  by  show¬ 
ing  what  it  needed,  how  it  is  used,  and 
by  staffing  four  desks  with  procure¬ 
ment  personnel  to  serve  you. 


nThe  New  Birtcher  Type  2  Tube 

Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  minianue  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 

all  one  piece  and  requites  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protea  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  elecuonic  manufacturers. 


Registration  is  $3.00  — 
good  for  4  days,  sessions 
apd  show,  both  at  Waldorf- 
Astoria  Hotel  and  Grand 
Central  Palace.  (IRE) 


267  Exhibits 
of  Electronic 
Advances 
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BIRD  ELECTRONIC  CORP. 

*7mh4**U4^Uoh 

1800  East  38"’  Street  •  Cleveland  14,  Ohio 

West  Coast  Representative*  NEELY  ENTERPRISES*  Hollywood  46,  Calif. 


Send  for  FREE 
1951  CATALOG 


^cofitinyed) 


SACKTALK 


function  to  be  sampled  by  1  +  2  cos 
(<D,t  +  0)  (if  we  neglect  the  higher- 
order  terms  which  are  not  trans¬ 
mitted  anyway),  the  sampled  red 
low  frequencies  for  example  will  be 
aRi  -f-  2aRi,  cos  (ca.f  +  9*) ;  then, 
if  we  let  oR«  -f-  hGn  -f-  cBa  equal 
the  mixed  highs,  then  the  total  sig¬ 
nal  as  transmitted  is  a/?„  +  hG„ 

cJ5s  -f-  O/Rt,  4-  hGt  -f-  cBl  *4-  Sn'f?,. 
cos(u),t  -f-  «,)  +  26’Gt  cos((D,t  -i- 
9o)  -f  2c'Bi  cos((d.  +  9,).  It  is  ob¬ 
vious  that  the  first  part  of  this 
expression  is  a  normal  black  and 
white  signal  containing  the  lows 
and  highs.  The  second  part  is  a 
phase  and  amplitude  modulated  sub¬ 
carrier  of  angular  frequency  ui, 
which  constitutes  the  color  informa¬ 
tion.  In  the  RCA  system  as  origi¬ 
nally  proposed,  the  a,  b,  and  e  and 
the  a',  b',  and  o'  are  all  equal  and 
equal  to  1/3,  and  9(,  9u,  9«  are  0  deg, 
120  deg  and  240  deg.  In  the  Hazel- 
tine  modification  using  asym¬ 
metrical  sampling,  a,  b  and  e  are 
I  in  such  a  proportion  as  to  give  a 
<  black  and  white  signal  with  a 
I  brightness  characteristic  corre- 
j  .spending  to  that  of  the  eye  and  a', 
b’  and  c*  and  9„  9o  and  6,  are  so 
chosen  as  to  have  the  desired  trans¬ 
mission  characteristic.  This  in¬ 
cludes,  among  other  things,  that  for 
a  white  signal  the  amplitude  of  the 
subcarrier  should  be  zero,  for  in¬ 
stance. 

The  subcarrier  frequency  is  so 
chosen  as  to  cause  the  least  amount 
of  interference  to  the  black  and 
white  part  of  the  signal  and  from 
,  the  black  and  white  signal  into  the 
:  signal  carried  by  the  subcarrier.  If 
we  choose  this  frequency  by  looking 
at  a  kinescope  and  observing  the 
dots  caused  by  the  carrier  on  the 
'  face  of  the  tube  we  would  choose 
i  the  frequency  so  that  these  dots 
I  interlaced  and  call  it  dot-interlaced. 

I  If,  on  the  other  hand,  we  examined 
the  frequency  spectrum  and  inter¬ 
laced  the  side  bands,  we  would  call 
it  frequency-interlaced.  However, 

I  the  two  are  identical  because  every 
!  possible  frequency-interlaced  fre- 
I  quency  will  be  dot-interlaced  and 
j  vice  versa. 

I  Since  the  subcarrier  in  the  RCA 
system  is  phase  and  amplitude  mod¬ 
ulated,  we  can  say  that  we  have  two 
subcarriers  one  of  which  is  phase 
modulated  and  the  other  amplitude 


COAXIAL  SELECTOR  SWITCH 


50  Ohms- 

Type  N  Connectors -Manually  Controlled 
Low  VSWR-4  Models 


waf  view  show)  that  shield  as  well  as  center 
conductor  is  switched.  Beryllium  copper 
contacts,  on  the  xooseoeck.  mate  directly 
with  male  *’N‘’  (Type  UG*21B  Ul  con¬ 
nectors.  which  connect  directly  to  back  plate 
of  switch.  Since  all  connectors  come  out  in 
line  with  axis  of  switch,  right  angle  con¬ 
nectors  are  usually  unnecessary. 


The  COAXWITCH  is  an  RF  switch  for  use 
in  coaxial  circuits  where  it  is  important  that 
the  50  OHM  impedance  of  the  cables  be 
maintained.  In  a  circuit  sense,  this  switch 
consists  of  two  pairs  of  “N”  connectors 
spaced  4V^'*apart  using  RG-8/U  as  the  con¬ 
necting  link.  The  COAXWITCH  itself 
introduces  no  VSWR  other  than  chat  of 
connectors.  Characteristic  imi^ance  is 
maintained  thru  all  switch  details.  Cut-a- 


world’s  kirgost  distributor  of 

©ELECTRON  TUBES  | 
FOR  INDUSTRY 


Qakk,  Expert  Mastrial  Service 

ALUBD  maintains  in  ttack  for  quick  ihip- 
ment  the  world's  largest  inventory  of  RCA 
special-purpoee  electron  tubee — of  all  typet. 
We  specialize  in  supplying  the  tube  needs 
of  industrial,  broadcast,  governmental  and 
other  ueers.  Shipments  are  made  from  ttock 
to  any  part  of  the  nation  within  hours  after 
we  receive  your  order.  Save  time,  effort  and 
money — fill  all  your  tube  needs  from  a 
single,  dependable  source. 


a  Vocee"*  f*** 
e  Thyrett*"* 
e  Veceei"  * 

[  eCe— 

1  e  Rleneecepe* 

I  .S-ecWin<**» 


REFER  TO  YOUR  ALLIED  CATALOG 

Make  allibd  your  central  supply  source 
for  all  electronic  supplies— part^  tubes,  test 
instruments,  tools,  audio  amplifiers,  acces¬ 
sories — available  immediately  from  the 
world’s  largest  stocks.  Order  from  your 
AUJBO  Catalog — the  leading  Electronic 
Buying  Guide. 

ALLIED  RADIO 

•S3  W.  JadiMa  .  DapL  ll-CC-l  *  Chicafe  7,  IN 


littrclMHaaLiiity 

Dirtctcry 


tyrythlag 


ia  ihctraaUs  fram  QMi  Sovrea 
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MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 


ST  A  N  0 


ECEIVER 

a  K.C.  to  590  K.C. 

Excellent  Selectivity 
and  Sensitivity 
for 

Special  Government 
and 

Commercial 

Communications 

Applications 


SENSITIVITY:  Exceeds  1  micro- 
voll  over  entire  frequency  range 
and  on  all  antenna  input  im¬ 
pedances. 

SELECTIVITY :  Approximately  one 
half  of  one  percent  of  op«-rating 
frequency  over  entire  frequency 
range. 

ANTENNA  INPUT  IMPEDANCES: 
70  ohms  and  600  ohms  nntnned 
and  300  ohms  series  toned. 

REMOTE  CONTROL  PANEL: 
Available  for  remote  eontrol  of 
RF  gain  and  BFO  frequency. 

AUDIO  OUTPUT:  500  mw  to  600 
ohm  balanced  line. 

Seleetion  of  AVC  or  MVC 
A.  F.  Cain  Control 

Primary  Power  Source:  115  v.  or 
230  V.  60  cycles 

FIXED  FREQUENCY  OPERATION 
PLUG-IN  COIL  SETS 

Built  to  Rigid  Coternment 
Speeifiealiont 

Available  only  in  lota  of  10  or  more 
Prices  upon  Application 


I  THE  PATH  OF  MOST  RESISTANCE 
FOR  ELECTRICITY  v^^^W  IS 
THE  PATH  OF  LEAST  RESISTANCE 
for  your  PURCHASING  AGENT 

WeWe  Talking  About 

JELLIFF«ioy1000 

This  new  resistance  wire  is  almost  too  good  to  be  true.  Not  only  is 
the  Resistivity  1000  ohms/cmf  (48%  higher  than  that  of  the  widely- 
used  nickel-chromiums),  but  it  also  has  such  outstanding  mechanical 
and  electrical  propenies  that  it  can  easily  replace  several  other  alloys 
now  being  used  in  the  smaller  gages  for  precision  resistors. 


This  means  simplified  procurement, 
stock  and  inventory  procedures  — 
more  compact  precision  resistors  — 
lower  cost  and  longer  life  for  the 
finished  produa. 

For  the  full  story  of  Alloy  1000, 
write  for  Bulletin  17 


STANDARDIZE  ON 


JELLIFF 


SCoMdo-’ui 


CRYSTALS 

Stand  UP! 

That's  not  just  "sales  talk"  either. 
Years  of  research  and  experience  in 
crystal  manufacture  are  behind  the  spe¬ 
cial  process  we  use  to  make  STANDARD 
products  stand  up  under  shock  and 
extreme  temperature  variations.  Their 
range? — 200  to  1200  kc.  CT  and  DT 
cut.  Hermetically  sealed  and  dry  nitro¬ 
gen  filled.  Of  course,  they  meet  all 
Government  Specifications. 


Wrifa — wirt — call  hr  sptcdfc 
intormatioH  or  roquost  Catalog 
t  hr  cofflp/a(c  datails. 


'Pic^o  COMP/ 


2649  N.  HOWARD  STREET 
PHILADELPHIA  33,  PA. 


CARLISLE,  PENNSYLVANIA 
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SHAFT  LOCKS 


In  oddHten  to  tho  original  No.  IOO6O 
and  No.  10061  **DE$IGNID  FOR 
APPLICATION'*  shaft  locks,  wo  con 
also  furnish  such  vorlotions  as  tho 
No.  10062  and  No.  10063  for  oasy 
thumb  oporotion  as  illustrcrtod  abovo. 
All  typos  oro  availablo  In  bright 
nicksi  finish  to  moot  Signol  Corps 
roguirsmonts  or  black  oxido  to 
moot  Navy  spoclficotlons. 


JAMES  MILLEn| 

MFG.  CO.,  INC.- 

■ 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


■ACKTAUC  (CMtinMd) 

modulated.  The  reason  that  we 
phase-modulate  one  is  because  we 
find  that  the  two  subcarriers  must 
be  the  same  frequency  and  this  is 
the  only  way  to  separate  the  two 
modulations.  The  reason  that  they 
must  be  the  same  frequency  is  that 
if  we  have  two  frequencies  both  of 
which  are  interlaced  frequencies, 
they  will  not  be  interlaced  with 
respect  to  each  other.  (If  one  is 
(Af  +  4)  times  line  frequency  and 
the  other  is  (N  +  4)  times  line 
frequency,  then  the  difference  will 
be  (M  —  N)  times  line  frequency.) 
This  difference  frequency  will  show 
up  on  any  black  and  white  receiver, 
due  to  the  detecting  action  of  the 
non-linearity  of  the  kinescope,  as  a 
series  of  coarse,  stationary,  verti¬ 
cal  lines.  (We  were  made  very  con¬ 
scious  of  this  effect  during  our 
cable  tests  where  we  had  two  mod¬ 
ulated  signals  of  different  frequen¬ 
cies  running  in  adjacent  rooms, 
when  we  had  to  go  quite  great 
lengths  to  keep  one  from  interfer¬ 
ing  with  the  other). 

These  three  signal  channels,  that 
is,  the  main  channel  and  the  ampli¬ 
tude  and  phase  of  the  subcarrier 


Two  of  these  newly  developed 
Acme  Band  Pass  Wave  Filters 
take  up  no  more  chassis  space 
than  formerly  was  required  for 
one. 

This  is  just  another  example 
of  how  Acme  is  solving  the 
most  difficult  specialized  prob¬ 
lems.  Your  inquiry  is  invited. 


OivitiMi  of  Acmo  Molol  Di«,  tnc. 

212  E.  17fk  $t..  Lot  Angolot  IS,  PRotpocf  74S7 
Wtvt  nivs  •  Otbjr  Uatt  •  MjcmIc  Aoplifitn  •  Spwial  Trait* 
liTMit  t  CIpkn  •  TiftiiiL  Mvtntl  I  Stbual  Utmi  Itlicbrf 


for  plywood 

remember 


^ller 

[will  render 
i  complete 
I  service 


Cobinot  wroppor 
of  corvod  moldod 
plywood 


Coil  formt  of  plot- 
tic  imprognotod 
cloth 


KeDer  dengns, 
engineers  and 
fabricates 
I  molded  plywood 

.  .  .  from  very 
light  to  heavy 
gauge  shapes 
in  nearly  any 
practical  size, 
gauge  and 
veneer. 

Metal  shortage 
problems  have 
been  solved 
with  molded 
plywood  — 

In  the  elec¬ 
tronics  held 
Keller  renders 
many  services  .  . . 
to  name  a  few: 

•  Carved  plywood 
cabinet  panek 
and  stmctoral 
chassis  members. 

•  Lead  plywood 
in  X-Ray  and 
Atomic  shidding . 

•  Plywood  tnbing 
for  masts, 

rods  and  antennae. 
'*  Low  pressnre 
Plastics  reinfordng 
fibre  (law, 
glassclodi  and  mats. 
Write,  wire  or 
phone  Keller  with 
your  problems. 


•eller 

PRODUCTS.  INC. 

3t  Union  Stroot 

\  M  m  m  m  MoncHottOr,  N.  H.  m  m  m  m  on  «■ 


Electronic  unit 
housing  or 
conteinor 


1 


Redome  of  low 
pressure  plestic 
impregneted  cloth 
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tADlO 


•  AUIO 
StMlClHC 


automatic 

cCartastop 


»A»IC 

TlLtVlSIO" 


TillVISlOK 

siRVicmo 


BIGGEST  PERfORMANCE-Smlkst  She 


STAY(Wm4/R 

WHEN  POWER  FAILS...wHh  I 

an  ONAN  Electric  Plant  I 


Mwhi  loci,  mw  A.e. 

Vf^hen  storms,  floods,  or  fires  interrupt 
elearicity  and  force  you  off  the  air,  you 
lose  listeners  and  income.  Guard  against 
loss,  assure  vital  public  service  during 
emergencies  by  installing  an  Onan  Electric 
Plant.  Onan  Standby  Electric  plants  serve 
many  network  and  private  stations.  Auto¬ 
matic  models  to  35,000  watts. 

PORTAILE  IIICTRIC  PLANTS 
FOR  MOEIll  RADIO  USES 
Supply  AC  power  for  broad- 
Wty  casting  at  scene  of  events. 

mBFljSmRngk  Can  be  carried  by  hand  or  in 
Vi  trunk  of  car.  Weigh  as  little 
pounds.  A.C  models 
350  to  35,000  watts. 


NOW!  BECOME  EXPERT  AT 

Radio  -  Television 

IN  4  EASY  STEPS! 


D.  w.  oaaa  a  soas  inc. 

7020  University  S.  E. 

Mlaaeapelis  4,  Mlanaseto  : 


Prepored  by  Pomews  iiiperts  Storti  From  Serotch.  Tokea 
You  BY  SIMPLE  LOGICAL  STEPS  Prom  Bmk  Theory  to 
Advonced  Preoleeit  of  Repoir,  Inatoltotlofi,  Color  TV,  otc. 


A  lOW  you  ean  do  A2CT  Radlo-TT 
IN  InaUllaUon.  wtnXot,  or  repair 
job  like  an  expert:  operate 
testing  eqntpineot :  understand 
problems  ot  TV  broadeaetlne,  rif- 
AM  transmlselon.  etc.  Tou 
ean  atep  Into  a  good-paylna 

I  Job— or  start  your  own  oerv- 

lee  bnalneoB.  And  you  ean 
train  youneir  for  your  career 
AT  flOME  .  .  .  Dt  TOim 
SPARE  TIME  .  .  .  with  the 
McOraw*HlU  Baele  Cooree 
In  Radio  and  TV. 


The  men  who  wrote  thla 
complete  4-volunM  eouraoMv 
among  the  outatandlng  radio 
and  TV  Inatrueton  In  Asaer- 
ica  today.  Ibey  are  prac¬ 
tical.  shlrt'tleeved  teehnl- 
clana.  lliey  know  the  quea- 
tiona  you  want  anawwed. 
Every  detail  la  dearly  ax- 


plained  in  over  TWO  THOUSAND 
PAGES  of  etep-by-mep  inetmctloo 
and  over  SIXTEEN  HUNDRED 
**bow-to-do-h**  lUuotratlniM.  erooa- 
ooctkm  dlagrame.  etc.  The  revleo 
queatione  and  anewen  **naU  down** 
everything  you  learn.  At-a-glanea 
"tronble-ihoocini**  eharta  abow 
bow  to  dlaxaoot  Instantly  any  radio 
or  TV  breakdown  .  .  .  and  bow  to 
repair  it  expertly  and  quickly. 

The  eourat  wlD  pay  for  Itaolf 
many  tlmea  over.  If  ean  qualify  a 
beglnnw  for  PCC*a  lat-Claaa  U- 
oenae  teat:  flvea  an  experlottoad 
tecbnlelaa  more  eonfldenco.  ahowa 
him  new  trlcka. 


Mall  ooupoe  below  to  examine  this 
ooairiete  four-volume  courae  FREE 
for  10  days:  tbea  while  you  nee  It, 
eoMl  araall  monthly  Inatallmenca 
until  the  price  of  |19.09  la  paid. 


Thpsd  4  books  coo  holp  you  qyolify 
for  FCC's  Now  FM,  TV  Itt  Clots 
Licooto  Tost. 


ELEMENTS  OF  RADIO  TELEVISION  SERVIC- 
SERVICING.  47S  pafsa,  ING.  42t  pataa.  SSS  INna. 
S78  IINit. 


•••■••-rRIf  10  DAY  TRIAL  C00P0H’*”~ 
MeGRAW-HILL  BOOK  COMPANY,  lae., 

S30  W.  42ad  St..  New  Yerti  It 

a«nd  me  taeOrew-Nill't  naele  Cewp—  im  flaaio  A 

TV.  4  veiymee,  for  lO  days*  oxamlnattoo  on  ap* 

proval.  If  tba  t>ooka  prov*  aatlaTactory,  1  vml 

ramie  $109  In  10  <taya.  and  tS  OO  mooehly  wiCII 

tlO.08  la  paid.  Otbanvlaa  I  will  raturn  books 

poatpoid. 


Ul  us  At  BOOTH  SOT— IBS  SHOW 
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CIVIL 


DEFENSE 

ANTENNAS 

Plan  to  utilize  amateur  opera¬ 
tors  and  the  newly  assigned 
amateur  Civil  Defense  frequen-  j 

cies  in  your  most  important 
communications. 

We  con  supply  Premax  BXC  or 
BXS  center-loaded  Antennas  for  ; 

mobile  installations — s  p  e  c  i  a  I 
antennas  for  VffF — and,  when 
you  plan  the  permanent  base 
station,  the  Premox  35'  vertical  i 
or  the  17'  center-looded  Marine 
Antenna  gives  ideal  service. 

Send  for  Premax  Catalog  and 
let  us  show  you  the  type  of  an- 
tenno  equipment  around  which  i 
you  can  build  your  CD  Emer- 
gency  System. 


PREMAX  products] 

DIVISION  CHISHOLM-RYDCR  CO.,  INC 


M  Four  oxefusivts  or*  yours  with  th«  Northern  Radio  FREQUENCY  SHIFT  CONVERTER 

n  —utmost  simplicity  of  operation,  precision  tuning,  highest  quality  performance,  ond 

Ssmollest  sixe  in  the  industry. 

For  single  ond  diversity  FS  receiving  systems,  this  dual  chonnel  unit  converts  mork 
U  and  sffoce  tones  into  DC  pulses,  and  drives  teleprinters  and  other  recorders  directly. 

1 1  Its  unique  2"  oscilloscope  provides  the  industry's  most  meaningful  tuning  pattern 

it  for  precise  receiver  adjustment  — during  initial  setup  and  while  keying.  Its  speciolly 

p  designed  limiter  ond  discriminator  afford  on  exceptionally  high  degree  of  per- 

I'l  formonce.  Polar  or  neutral  output  is  available.  Keying  speeds  up  to  600  w.p.m. 

I  It's  only  19"  wide  x  7"  high  x  15"  deep. 

y  This  unit  may  olso  be  used  os  o  moke  ond  break  CW  or  ICW  demodulotor. 

Sm  iKa  ipacificetiem  oa  iHit  owuiendinq  aiodal  M  iba  1950  fimtroakt  Swyavt  GwtUa.  for  co«pla*o  4oia  oa 
tho  proci»io<vbw«lt  Nonborfl  Radio  koo.  wril#  (odoy  for  yoor  froo  ioWsI  Cotoloe  f-3. 

:  Mm®  QmmsiZio^. :  litVoTn!  5? 
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MU  METAL  SHIELDS 

FOR  MILITARY  AND  COMMERCIAL  APPLICATIONS 


] 


Specializing  in  precision  sheet  metal  fabrication,  Multi-Metal 
produces  components  to  exacting  specifications. 

Our  engineering  staff  can  help  solve  design  and  production 
problems.  Your  inquiries  will  receive  prompt  attention. 


Multi -Metal  Co. 


1350  Garrison  Ave. 
New  York  59.  N.  Y. 


A  VITAL 


MIL  - 
MIL  - 
MIL 
MIL 
Mil 
Ml 
M 


jan-an-c-ccc-mil-jan-an-c-mil 

-i  AN  -  C  -  mil 

-  AN  -  C  -  mil 

-  JAN  -  AN  -  C 

-  JAN  -  AN  -  C 

-  JAN  -  AN  -  C 
te^J  AN  -  AN  -  C 


TESTING  SERVICE 


GOVERNMENT  SUPPLIERS 


- -Sr  . 

Sait 

*^*9005  •  S4No"*"o 

>.>e  o.  «'««  A  lOkV  UMPC  ’ 

Wirtn.,.  “"onoe  . 


BACKTALK  (CMitiawd) 

could  of  course  carry  any  three  sig¬ 
nals  from  which  a  color  picture  can 
be  derived.  They  might,  for  in¬ 
stance,  carry  the  red,  blue  and  green 
signals,  or  they  might  carry  the 
brightness  and  the  red  and  blue 
signals,  or  the  brightness  and  x  and 
y.  In  the  RCA  system  they  are  the 
brightness,  chroma  and  hue  where 
the  chroma  is  the  amplitude  and  the 
hue  is  the  phase  of  the  subcarrier. 
We  may  make  a  polar  plot  of  phase 
angle  versus  dominant  wavelength 
and  get  a  locus  of  points  similar  to 
the  color  triangle. 

It  will  be  seen  then  that  in  the 
transmission  we  no  longer  have  a 
tri-color  signal,  and  this  is  perhaps 
what  you  meant,  but  it  is  still  sim¬ 
ultaneous;  that  is,  the  three  com¬ 
ponents  exist  together  simulta¬ 
neously. 

It  doesn’t  matter  how  the  signal 
is  obtained  so  long  as  it  gives  this 
relation  between  phase  and  dom¬ 
inant  wavelength.  It  can  be  ob¬ 
tained,  as  we  obtain  it  at  present, 
by  modulating  three  sine  waves  of 
appropriate  phase  by  the  red,  blue 
and  green  signals,  or  by  modulating 
two  (sine  and  cosine)  with  the 


mercoid 

MERCURY  SWITCHES 


Univtrstlly  Known  for  Tktir 
Suporior  Quality  *n<i  WoricnNins^fp 

They  are  not  affected  by  dust,  dirt  or  corrosion 
and  have  many  definite  applications  where  open 
contacts  are  not  suitable.  Various  types  available. 
MERCOID  is  your  guarantee  of  the  t^st  in  mercury 
switches.  <^ur:her  information  sent  upon  request. 


Our  er)gineering  department  will  gladly  assist 
you  on  any  of  your  switch  problems. 


THE  MERCOID  CORPORATION 

4213  Wo»t  BtlMont  Avtnu*.  Chicago  41.  Iliineia 
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A  Work 


ALUMINUM  FABRICATION 

FOR  MILITARY  AND  COMMERCIAL  APPLICATIONS 


PUMPIN6  SYSTEM 
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Suitobls  lor  rosoorch  or  pilot  ploat  on  any 
typo  tub*.  Otlion  oraiJobJo  built  to  spoci- 
licotion. 

Also  .  .  . 

•  OIL  DIFFUSION  PUMPS 

•  VACUUM  EVAPORATING  UNITS 
•  EVAPORATED  FILMS  (All  Typos) 


OPTICAL  FILM  ENGINEERING  CO. 

212S-J  Chorry  St.  PhiloAolphla  3,  Po.  I 


Design  enginssn  tod  nunufaaiutn  in  tbs 
radio,  altwical  and  dtctraoic  isida  an 
finding  in  LAVTTE  tbs  praam  qualitlaa 
allad  for  fat  thair  specificaisona  .  .  .  bigb 
campreasira  and  dialaoric  acrangth,  low 
moianua  abtorpdoo  and  rsaiacanct  to  roc. 
lumaa,  adds,  and  bigb  baat.  Tha  txotod- 
ingly  low  loaa-factor  of  LAVTTE  pint  sea 
aacallant  workability  nnkaa  it  idtal  for  all 
bigb  fiaqtaancy  applicataoot. 

Coasp/rtr  drtoUr  on  rafawat 


li  M  SUWA^D  MFC  COMPANY 


Complet*  Aluminum  fabrication  facilitias  inciud*  Haliarc 
walding  and  Sciaky  spotwalding  aquipmant. 

Multi>M«tal  spGcializGs  in  procision  <h*«t  m*tal  fabrication  to 
rigid  specifications,  in  oil  motals  including:  Aluminum,  Carbon 
Stool,  Copper,  MuMotal,  Stainless  Steel,  etc. 

Our  engineering  design  staff  is  at  tha  service  of  our  customers. 
Sand  prints  and  specifications  for  prompt  attention. 


Multi -Metal  Co.  u 


350  Garrison  Ave. 
ew  York  59.  N.  Y. 


COMPOUNDS  ' 

Hclentlflemllr  eompo«ad«d  for  tpoelfle  opplIcotioM  from  wosr*.  rofflos. 
napbolts.  pItohoOa  oU«a  mod  mlneroli.  Arolloblo  la  wtdo  roapo  of  moltlap 
polaU  aad  bardaooffot.  Spocial  pottlap  eompoaado  aro  boat  eoadarttap 
aad  erack  rofflstant  at  extromely  low  tomporatareo.  Roeomaieadatlong, 
•poeiflo  dataa  aad  samploa  will  b«  faraUbrd  oa  roqaoftt. 


IM^RMNATING  SEALINC 

Milt  cwitnitrs 

tratitftraw  catl*  battwtM 

ffffKloa  mils  ndtcli  bawtwainalt 

wIrt  wwrtiif*  twhat  twatPAH 

mpw  tabM  ARt  fwat  llflit  txt«rw 

pWMM  ewtalM 

DIRf  INC  Trtffilgnaw* 

CNI«  LIfM  U»Ha 

Tnwifwwws  tMdlfif  CNIfi 

Cfiw^amri  CoadMMr* 

BIWAX  CORPORATION 


144S  HOWARD  STRICT 

SKOKII.  ILLINOIS 


'Precision  firstr 


says  famosss  instrument  manufacturer 

i  ...  specifies  Bird  Jewel  Barings 

MM  Microampere  Meters  from  this  leading  maaufacturcr* 

are  world  famous  for  top  precision  —  owe  much  credit 
to  quality  conaruction  that  includes  Bird  jewel  Bearings. 
I  — Two  prccision-iaade  iewcls  ^  used  aa  bearings  for  arma* 

1  -  turf  —  assure  smooch  response  .  .  .  guarantee  a  lifetime 

I  of  accurate  operation. 

VOfl  Discover  how  Bird  Jewel  Bearings  can  solve  year  minia- 
I  I  ture  bearing  problems  with  unset  or  sec  assemblies  to  suit 

.  .  .  ,  I  your  requirements  —  write  for  information. 

sl  i... 

I  Spruce  Street,  Waltham  S4,  Maas. 

Min.  »f  glmsi  nmd  $sppkitt  jtwH  fi.unagi  /ar  mirmmtmis,  dials  amd  tdagn  af  aU  typtt 


(centinMd) 


"A"  BATTERY 
ELIMINATORS 


A  BMW  MriM  of  uaboad«d  stroiB 
cmqulor  aeeMlMromMter  !■  cnroil* 
dblM  to  dMtMct  and  mMOturM  cm^or 
accMlaration  in  rcmqM  Irpm  ^3  to 
^400  radiaas/MC/MC«  Tho  dotigB  of 
thoM  iBStnuBonti  ponalti  cloto  bol- 
OBCO  oqoiaftt  liooor  accolorotioa  oflocts 
oad  oxcoUont  rotolutioa  whilo  prorid- 
lag  grootlT  iacroosod  rotiatonco  to  do« 
struetioB  by  Uaoor  accolorotioa.  la 
ihooo  laotrumoato.  tho  oxiopoadod  mats 
woighs  but  o  low  groms. 

la  corroopondiag*  aioy  wo  oumost 
that  you  bo  ao  spociiie  os  possiblo  ia 
outliaiag  rongo  and  iroguoacy  roquiro- 
nonts  so  thot  wo  moy  ollor  dotoilod 
roconimondotiOBs  la  our  roply. 

CPIooso  wrfto  our  oagi- 
aooriag  doportawat  lor 
nr  spocilic  doto. 


9328  SANTA  MONICA  BLVD. 
BEVERLY  HILLS,  CALIF. 
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lot  DEHONSTRATIHC  AND 


TESnNC  AOTO  RADIOS 


Now  Modoh  •  •  •  Dosignod  for  tosting  D.  C 
Doctrkot  Apporotvs  on  Rogulor  A.  C  Linot. 

L  iqvipped  with  FwH-Wav*  Dry  Disc  Typo 

Roctifior,  Assuring  Noiso-loss.  Intorfor*  ^ 
ofico«Froo  Oporotion  ond  Extromo 
long  Ufo  ond  Roliobitity.  ^ 


Amirican  Tiiivision  I  Radio  Co 


pUmabco 


Installation  oi  th.se  ineip.nsiv. 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turru.  Simple  thumb  screw 
setting  quickly  adjusts  for  any  wire 
gouge.  No  tools  or  special  skill  are 

_  needed  for  operation.  For 

complete  data  call  or  write. 


PAPER  MACHINERY^ 
&  RESEARCH.  MC.- 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


proper  two  signals  derived  from  the 
three,  or  by  modulating  with  any 
three  signals  from  an  infinite  num¬ 
ber  of  primaries  which  by  linear 
transformation  can  give  the  de¬ 
sired  primaries  so  long  as  the 
angles  and  amplitudes  into  the  three 
modulators  are  correctly  chosen. 
One  very  useful  such  combination  is 
that  in  which  one  of  the  signals  is 
derived  from  a  tube  having  the  eye 
characteristic,  so  that  this  same 
signal  can  be  used  as  the  brightness 
signal. 

At  the  receiver,  likewise,  the 
exact  primaries  do  not  matter  be¬ 
cause  the  proper  signal  for  any  set 
of  primaries  can  be  derived  from 
the  received  signal,  even,  for  in¬ 
stance,  if  the  receiver  had  a  repro¬ 
ducing  system  using  subtractive 
primaries.  The  three  signals  are 
derived  by  simple  combination  of 
the  brightness  signal  and  the  out¬ 
put  of  three  properly  phased  modu- 
j  lators;  or  again,  by  a  combination 
of  the  brightness  signal  and  the 
output  of  two  (sine  and  cosine) 
modulators. 

j  It  will  be  noticed  again  that  the 
signals  that  are  applied  to  the  three 


SYLVANIA 


ok] 


ELECTRIC 


Consistent 
Eoraer  in 
WAR  md 
PEACE 


Founded  just  50  years  ago,  Sylvania  Electric  Products,  Inc. 
today  represents  a  strongly  entrenched  operation  in  several 
fast -growing  electronics  markets.  The  company’s  major  prod¬ 
ucts  are  of  equal  importance  in  both  peace  and  war.  Military 
production  presents  relatively  few  conversion  problems. 

We  have  prepared  a  detailed  Analysis  of  this  company, 
whose  stock  appears  attractive  for  long-term  appreciation  and 
income.  Investors  may  obtain  copies  without  obligation  by 
writing  on  their  personal  or  business  letterhead.  Please  ask 
for  Bulletin  No.  11. 

Rune,  Webber,  Jackson.&. Curtis 

Eatablithed  1879 

Members  Sew  York  Stock  flxckange  and  other 
principal  stock  and  atmmoditY  exchanges 

25  BRO.U)  STREET,  NEW  YORK,  N.  Y. 

I ptoufi  Office:  745  FIFTH  AVENUE 


OFFICES  FROM  COAST  TO  COAST 


For  T^reccdoxK  Washers... For  'Pxecc^t^  Stampings.. 


WHITEHEAD  STAMPING  CO. 

A  pivfarrad  laorc*  sf  WASHBIS  and  STAMPINOS.  44  yaon  •( 

atriasu  aad  up  to  Hia  lalaata  facWtias,  oworo  higboot  qoolity  and  sarvic^ 


WHITEHEAD  STAMPING  CO 


1691  Wa  LaHiyttto  Blv6a 


Dotfoif  16g  Mkhifoii 


PRECISION 

ELECTRONIC 

SYSTEMS 


RADIO 

*  Dlraetlon  FIndar 

Electronic  Goniometer 

CRD-2 

0  Signol  Generator 
Crytlol  Control 
150  kc.  to  150  me. 

A  Spectrum  Generator 
Marker  Pulses 
.5  to  some 


CONTROLS 

0  Servoscope 
0  Sarvoboard 
^  Sarvotherm 
^  Systam  Synthesis 
A  Raluctance 

AmpliH*” 

0  Radiation 

Detectors 


Booth  1 

:i48  ' 

March  19-^3- 


Write  today  tor 
complete  i^iformation 

SERVO 

CORPORATION 

OF  AMERICA 
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ANY  FACTOK 
MAT  SE 
MEASUIED 
FOI  FIXED 
VAIUE  OF 
THE  OTHEt 


(  UPU/I  FREQUENa  AND  TIME  MEASUREMENH 
1  nuff!  ACCURATELY  .  .  .  CONVENIENTLY! 


• o*  • 
*•••••  • 


/■i 


Universol  6-in-Ont 

MEGACYCLE 

FREQUENCY-TIME 


Model  801 

Now,  the  Potter  Inetrument 
Company  offer*  all  in  one 
equipment,  the  feature*  here> 
tofore  available  only  in 
separate  countinc  system*. 
Two  complete  counting  chan* 
nets,  a  100  he  crystal  oeciliatcN* 
time  base  and  unique  gating 
circuits  are  combined  to  pro* 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 

Address  inquiries  to 


J  COUNTER 

FKOUEIKY 

MEASUREMENTS 

0  to  1  me  ronys  by  cownliny  cyclot 
pof  pfO-»«toctod  ttmo  or  by  moot* 
iKing  timo  por  prt-toloctod  cOwot. 
Accwrocy  0  001%  minimum 

TIME  INTERVAL 
MUSUREMENTS 

0  to  ^0  tocondt  ±  10  micro- 

FREQUENO 

RATIO  MEASUREMENTS 

lotto  of  two  oatornol  froqwonciot 
con  bo  mooturod 

SKONDARY  FREQUENCY 

100  Sc  cryttol  OtciRotor  witli  di* 
vtdod  frtOuonciot  evoilobl*  ot  10. 

1  be  ond  100.  10.  1  cp« 

T0TAUZIN6  COUNTER 

Sia  docodot  pwltot  0  to  1  me. 
tin*  wov*  10  cpi  to  1  me. 

DIREQ  RPM  READINC 
TACHOMrER 

Throwyh  th*  of  on  •attrnol  60 

count  por  revolution  pKotoolociric 
diu  gonoroter  on  occurocy  of  £  1 
rpm  it  obtoinod 

Dept.  6X  or  see  ns  ot  the  IKE  Show — Booth  185 


POTTER  INSTRUMENT  COMPANY 

Wj  IMCO«  rOfATtO 

r^y  115  CUTTEI  Mill  *0..  OIEAT  NECK,  NEW  VOKK 


Now  Available 

JUELITE  PLASTIC 
RODS  &  SHEETS 

Especially  Formulated 
For  Electronic  Use 

•  Dielectric  qualities  superior 

•  Coefficient  of  expansion  com¬ 
parable  to  gloss  and  platinum 

•  Easily  machinable 

•  Electrical,  chemical,  mechani¬ 
cal  properties  custom-formu¬ 
lated  to  meet  specific  require¬ 
ments. 

•  Currently  being  used  by  mony 
leading  electronic  manufoc- 
turers. 

Write  today  for  Technical  Bulletin 

JOEL  CORPORATION 

Monu^acfurm9  ChRiin’tfs— 
Laminatofs— hosiers 
Plants:  Arcodio,  CoHfomlo 
Gonoraf  OFFIcos;  333  N.  Santa  Anita  Avo. 
Arcodki,  California 
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guns  of  the  kinescope  at  the  re¬ 
ceiver  are  continuous  simultaneous 
signals  which  have  color  informa¬ 
tion  up  to  half  the  subcarrier  fre¬ 
quency. 

.Alfred  C.  Schroeder 

HunttnfftOH  Valiev 
Penneylvania 


Photoelectric  Neon  Diodes 


Deab  Sirs: 

i  I  HAVE  READ  with  interest  the  ar- 
'  tide  by  Irving  Gottlieb  entitled 
“Novel  Application  for  Neon 
Diodes”  in  the  January,  1951,  issue 
;  of  Electronics. 

j  The  photoelectric  action  of  neon 
I  bulbs  was  pointed  out  in  my  ar- 
1  tide  in  the  August  1948  issue  of 
Radio  Electronics  (page  52).  Since 
I  then  many  such  articles  have  ap- 
I  peared  along  the  same  lines  which 
leads  one  to  suspect  that  commercial 
application  may  be  expected  in  the 
I  near  future.  I  do  not  believe  that 
i  my  observations  of  this  effect  were 
j  the  first  although  they  may  have 
been  as  far  as  the  neon  bulb  is 
concerned.  The  famous  experiment 
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^  Yoa  ff«l  food  rigid  tomdoab  bo- 
Vo  BOOM  tbov  OM  Mooidsd  Moomllv 


Sm  gtaMcs^oloaH^  bidom  ■ooldlof. 
gml  paA  of  Ibo  IioobIm. 


«Too  fol  o  rosWofico  oolool  dboedy 
o  RfOO^oiial  lo  djoN  lolaliBii  wHb- 
In  ±:D.1%  of  Um  IoIoI  roslflooco. 
Evory  potBoUBMiMr  li  oilOMOtle 


LINEARITY  .ni< 
ACCURACY-**-'' 

Units  for  immediate  shipment; 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


THE  EEOHEE  W.  BORE  CORPORATiON 


A 


Mic'odial  i«  composed  of  two  concen* 
tricaliv  mounted  diolt  .  one  for 
eountinf  increments  of  eoch  turn  ond 
the  other  for  countinf  turns.  The  in- 
crementol  dial  hos  1 00  equal  dtvisions 
and  is  attached  nstdly  to  the  sKoK  so 
there  is  no  bocklosh  Thus  the  conloct 
position  IS  indicoted  to  on  irtdeaed 
occurocy  of  1  port  in  1000.  Rototion 
is  continuous  in  either  direction.  There 
are  no  stops  on  the  Microdiol  assembly 


C  O  M  RA  C  T  . . .  Mkrodiol  hot  some 
O.D.  os  Micropot  .  .  requires  no  more 
ponel  space. 


CL(AK  KIADINO  ...  Forced  fost- 
reodinf  tests  showed  only  1/iOth  at 
mony  erton  with  Microdiol  open  win¬ 
dow  os  with  neit  most  lefible  dial 
Turn  counter  distinfuishes  between  0 
ond  10  turn  reodin^s,  and  accelerotes 
to  ovoid  confusion  on  reodinft  neor 
intcfral  turns.  Precise  reodinfs  ore 
mode  from  lorfer  dtol  wHh  moiimum 
seporotion  of  froduetions  aisd  wide 
onfie  visibility. 

CONVINIINT.  .  .  delivered  com¬ 
pletely  assembled  with  dials  syn¬ 
chronised.  Eotily  mounted  in  o  few 
seconds  All  diolt  moy  be  locked. 


•  IIBS  DIVISION  ^ 

THE  GEORGE  W.  BORG  CORPORATION 

OllAVAN  •  WISCONSIN 


MACHINES  FOR  PRODUCTION 
AND  LABORATORY  USE 

MOTORS ‘SPEED  CONTROLS 
•GEARS*  CAMS'TENSIONS 
And  All  Necessary  Related 
Equipment  for  Coil  Winding 


37  W.  MAIN  ST.  OYSTER  BAY  y.^TELE.^  OYSTER  BAY  6-128 


MiCROBMAL 


beyond  tht  BLACKOUT 


•  Giannini  precision  Accelerometers 
give  faithful  indication  of  the  values 
of  gravity  beyond  the  range  of  human 
endurance.  Giannini  Accelerometers 
are  precision-built  for  a  variety  of 
exacting  applications  in  all  fields  of 
aircraft  and  industry.  Write  for  catalog 
and  engineering  data.  __ 


O  M  Ctonn.niACo  .  Inc. 
Posoduwo  I,  Colifomio 
Spnnptifld.  N«w 


ENSIONS:  . 7/14"  *  Va**  *  H" 

6HT:  . Lom  Hmh  1/3  of  mm  otmea 

IS:  . inptit#  infantota*  output,  rouctor 

TIsom  trantfnrmori  At  into  tlm  smailost  MII-T-TT  Caaa  A.F. 


Prompt  Engineering  Attention 
To  Your  Subminiature  Problems 


UNION  ELECTRIC  PRODUCTS  CO. 

24  IDISON  rLACI  NIWARK  2,  M.  i. 


•  INPUT:  105  to  125  VAC. 

,  50-60  cy 

•  OUTPUT  #1:  200  to  325 

Volts  DC  at  100  ma 
regulated 

•  OUTPUT  #2:  6.3  Volts 

AC  CT  at  3A  unregu¬ 
lated 

.  •  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 

^  ’  For  <.mpl.t.  Inlof imll«K  writ* 
fw  lulkllM  E 

LAMliA  BLBCTRaNiCsl 


For  ocHiol  d«iiio«stration  of  this  end  etlMr  HMd*!!  visit  eiir  booth  #355 
•t  tho  IRE  Shew  March  19th  to  22iid. 
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Try  Rentier  for  Service-Tested 
"Hard-to-Get"  Components 


2 


Hi  • 


siusTic  RUBBER  SHOCK  MOUNTS 

(D  Ideal  for  sub-panel  mounting.  Isolates  tubes 
from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minus  70°  to  p/us  480°F.  Invaluable 
for  military  and  airborne  equipment. 


Matol-plottlc  compon.nt. 
4.il.n.a«ndti.onufoc»ur*d 
to  order.  WrH.  «or  qooto- 
tions  .pocHyln«  oUctrttol 
and  morhonUol  chorort.r- 
ittic*.  Ootcrib.  oppHcotlon. 
No  obligation. 


MINIATU 


@  Corrosion 
sockets  under 
vibration  witi 
Easy  to  insert 


vy 


Swce  /9/f 


PIONIERS  IN  ElECTRONICS  AND  PLASTICS 


MEASURES  FREQUENCIES 

INSTANTLY 

BY  PURELY  VISUAL  MEANS! 


^  ACCURATE  TO  0.05% 


FILL  IM  AMD  MAIL  TODAY 
tor  FREE  LHoroturo  ■ 
C.  e.  CONN  Ltd. 

ElMbMlM  OhrtsiM.  ElUlwt.  lad.  | 
DdMrtMat  312  j 

Send  me  descriptive  literanire  on  j 
NEW  6T-4  STROBOCONN.  | 


Measures  transient  vibrations. 
Finds  precise  speed  of  rotating 
mechanical  parts.  Calibrates  or 
checks  precision  tachometers,  os¬ 
cillators,  other  pulse  generators. 
Used  in  place  of  bridge  meth¬ 
ods  in  measuring  inductance  and 
cafiacitance.  Many  other  uses. 


i  FUIb  th«  long^tolt  tor  a  pMtctoU.  toox- 

ponsivo  and  dopoadably  oceurato  mochiao  fm 
mokiag  taiaU  dlatr  aiolds.  tamplcrtM.  ate.  Ex* 
tramaly  timpto  to  oparato. 

Nota  Thaaa  Saparior  Faoturaa 

•  Eagroraa  2  or  3  dtanaaatoaa. 

•  Poatogroph  panaits  4  raduetioa  ratioa. 


•  Eatira  tpiadla  fimmhly  raatOT^la  to  io* 
eilitoto  euttor  griadiag. 

•  Ruggad  coat  Iroa  coaatroettoa  with  axela* 
•laa  odJustaMBta  tor  lasariag  quick«  ocea* 
rata  aattlag. 

Saad  tor  complata  apadilcatioaa  oad  ottraetiTa 
prtoa  liat 

Miro  i^rsTRt^R^  ro. 

74i  TrawbrMga  Straat  CambrMga,  Moaa 
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S/?e<x^...  I()\l 

D  ARSONVAL  PORTABLE 

GALVANOMETERS 


AIRDESIGN,  INC 


Th*  oiM-pi«c«.  all-m*tal  FLEXLOC 
is  both  a  Stop  and  o  Lock-Nut  duo 
to  its  rssilisnt  sagmsnts  which 
lock  posidTOly  onTwhore  on  a 
throadsd  msmbor  ...  STsn  under 
extreme  eibration. 

Torque  is  unusually  unilorm  and 
kept  within  a  iew  inch  pounds. 
550°  F.  temperature  has  no  terrors 
for  the  all-metal  FLEXLOC.  The 
FLEXLOC  design  is  Tery  adapt¬ 
able  os  evidenced  by  a  steadi^ 
increosinq  number  of  highly  un¬ 
orthodox  applications.  "Thin"  and 
"Regular"  types:  NC  and  NF 
threads.  Officially  approved  by 
many  U.  S.  departments,  bureaus. 


For  furthor  information,  writ*  for 
Buflotin  619-A 


SELF-LOCKING  NUTS 


SUB  MINIATURE 

SLIP  RINGS 

CyroKOS**  e  CoiiievMrt  e  PoH 

Recording  InitniiMnft  e  Sigkta 

Only  .070  inch  diameter  for  6  ring  as¬ 
sembly.  Silver  rings  and  leads  hard  coated, 
highly  polished.  Also  with  end  ball  bear¬ 
ing  »r\<i  housing. 

ELECTRO  DEVELOPMENT 
CORPORATION 

6014  W.  Washington  tlvd. 

Cniver  City.  Calif. 


Quality— Specialty 


for  yaon  v*  here  snpplied  leaders 
of  the  Electronic  and  Electrical  m- 
dustrias  with  saperior  specialty  tians- 
formen. 


Let  os  qoote  on  year  special  coni- 
HMrcial  and  military  reauirements. 


As  Accroditad  Technical  Institute 
Pioneer  in  Radio  Engineering 
Instruction  Since  1927  . 


L  RADIO 

ENGINEERING 

INSTITUTE 


•  Advanced  Heme  Study  and 
Residenc*  Ceorses  in  Practical 
Radio-Electroaiet  and  TelevisiMt 
Engineering. 

Residence  Courses  opprored 
for  Vateron  Training 

m  Reeaest  year  tree  homo  itady 
ar  rasMaoca  ichaal  catalae  Hr 
wrHtaf  t*  Dapt.  2SK. 


Write  us  today— or 
telephone  Gianit*-4-M00 
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titl  t  Part  Isad.  I.I.,  fflUiBgtee  II.  RC: 

3» 


BACKTALK 


W»lghl  33  Ik*. 
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All  inductances  are  50  mh, 
and  both  capacitors  have 
values  of  0.01  fif. 

I 

J  Answer  will  appear  next  month. 

!  Last  Month’s  Solution 

I  THE  PROBLEM  published  last 
month  was  as  follows : 

'  Several  years  ago  a  circuit 


Cerperotioiit,  lac. 
41 K  South  Sixth  St. 
Nowarfc  7,  New  Jersey 


KLTI  and  KLTl-FM  in  Longview. 
Texas.  Readers  are  encouraged  to 
submit  quiz  problems  (with  cor¬ 
rect  solutions)  for  use  in  this  de¬ 
partment.  For  each  problem  that 
is  accepted  for  publication,  the  con¬ 
tributor  will  receive  our  check  for 
$5.00. 

This  month’s  problem. 

What  is  the  resonant  fre¬ 
quency  of  the  circuit  shown? 


WRITE  FOR  DETAILS  .  .  . 

It  you  hurt  a  tough  ceoooctor  problem 
ask  BREEZE  for  Iho  auswor. 


Specify  BREEZE  "Monobloc" 
Waterproof  and  Pressure  Sealed 

CONNECTORS 


UHF 

OSCILLATOR 


M0M112 


An  Accurate  Signal  Source 
For  The  Measurement  Of 


e  STANOINC  WAVES  ON 
TRANSMISSION  LINES 


e  ANTENNA  RAHERNS 


The  ealy  APPROVED  Meeehlec  Systen 
fer  Advened  Reder,  Cenneeicetiees, 
eed  Electreeic  Efsipneet 


e  AHENUATORS 


Alto  for  Aligniiwnt  aitd  Tracking 
of  UHF  Rocoivort 


Broou  ManoMoco*',  with  liiigla  pioco  ptatfic 
Imort*  offor  outifondiiig  cMvanfogo*  la  otoom- 
bly,  wiring,  mountliig  and  (arvlca  in  tba  Hold. 


This  extremely  stable  oscillator, 
with  individually  calibrated,  direct- 
reading  frequency  dial,  was  design¬ 
ed  for  many  applications  in  UHF 
engineering. 


300  to  1000  RRagacytlo* 


#  Kemovable  contact  pins 
9  Single  hole  panel  mounting 
9  Pressure  sealed  to  75  psi, 
or  higher  when  required 


ACCURACY:  ±0.5% 


MoxiaNiM  vori9t  with 


An  output  dial  calibrated  in  decibels 
permits  relative  voltage  measure¬ 
ments  within  a  ratio  of  100  to  1. 


•r9«i9  ^Mofiobloc"  W9t9rpP09f  one  Prmsvrt 
S90l9e  Confi9€tert  ovoilohl#  In  aluminHUi,  hrou, 
•t99l  .  .  0  oil  »ii9R  end  copocifitt  •  .  .  tylty 
tested  9nd  approved. 


Adlwtlobl*  9v9r  40  db 


MEASUREMENTS 
CORPORATION 

iNrON  NEW  JERSEY 


The  leaders  specify 


^r'aiiMTiRE 

I  PUXfMf  fNSULATiO 

WIRE  and  CARLE 

.  Stiawdod  Cappor  Wtroo  i#40  Is  #301 
and  Spoclol  Ttnool  Cardaga 

CABLES  (IIIUibi*CoAdKtor) 

U-dln,  oaghwar.  .podfr  TENSOUIt  -  MIAllIl  -  IIAIDED 

Mbtiotwra  WIra  and  CoMs  SHIBLDS 

COPPER  -  TINNED  COPPER 
ndnimwrhrnim,  SHVER  PIATED 

prograwi  daiaand  lott  waight,  ioa  tpoca  BWBBmBB  AIDB 

and  groofor  RaulMIfy.  Only  TBOOUTI  h  - 

dmrotad  oxchMluaty  fa  riiit  Md  -  aituring  COTTON-NYION-PIASTIC* 

you  of  foliar  lorvka,  lawar  cool,  tupramg  *TENSOllTE^  gurliaiua  plotlfc 

quoUly,  odvoncod  dotign  and  haaw  haw,  Woi-couarad  RibarglRi 

and  tpacMixod  facilHia*.  ^PaLE 

ciiMO  nlXIOlt  *  COHDOCTOR 

'Si  HO.  i.‘>  M  - 

0.0..  HOT.Il»  Iftooinr  H 


•  IEIH01ITE*S  nnaiilt  osNoltd  atoctn  ii  oolgooly 
lolM  (0  KMomlral  ortdoclioo  of  oolknlM  wociol 
roodrocliooi  wHkio  ih  HoM.  Mr*  roaolti  ood  HHr- 
otort  uol  whktol  oMioolioo  wkoo  riandiB  kr  oso- 
olaitorort,  isilMin  tod  parckatlig  •xocottm  at 
ewpoor  Mttrknd.  (oH  or  writ*  Mor  Nr  uooEoHtoi. 


Otensolite 

INSULATED  WIRE  CO.,  INC. 

196  MAIN  SIRtEI  TARRYTOWN 


BREEZE 


ULTRASONIC 
DELAY  LINES 

Designed  to  withstand  continuous 
temperoture  cycling  over  the  ranges 
required  by  J  A  N  equipment,  free  of 
spurious  signals. 

Extremely  low  temperature  coeffi¬ 
cient  of  delay. 

Terminals  well  shielded  to  prevent 
feed-through 

Excellent  pulse  reproduction  for  Vt 
micro  second  pulses  or  better. 

Insertion  loss  to  first  received  sig¬ 
nal  with  electrical  terminations  of  90 
ohms  minus  40  DB  or  better. 

Standard  operating  frequency  30 
megocycles.  Other  frequencies  op¬ 
tional. 

Research,  Development,  and  Production 
to  Customer  Requirements 

Write  today 

ANDERSEN  SHAW 
LABORATORIES 

#11  Bragg  Street  East  Hartford,  Conn. 


VARIABLE  0-30  KV  DC 
RP  POWER  SUPPLIES 

PoUttve  et  nuetlre  rateeta  POtAKITY  REVIltSlILf 
freni  tient  genrl.  Oeteet  corrent  I  nUI.  Ineet — 110 
relta  AC— 40  cyctw.  OtniemlMw:  14^**  x  1114"  x  llVk'* 


I  Wi  l.n  15-30  KV  REGULATED 

POWER  SUPPLIES 

CentrelM  Hireeeh  kneh  an  front  eenol.  Inoet  rolteeoo: 
110  volH  AC  Oeteat  volteeoo:  IS  to  SO  KV.  Raoele- 


Roooletiont  bettor  then  .1%  ot  1 
voltofot  let*  tben  SV  neek  to  noek. 
X  IIW”  X  UVi" 


4V4  to  7*/a  KV  PetMr 
Supgliet  ■ 


A  COMPLETE  LINE  OF  HIGH  VOLTAfiE 
STEP-UP  COILS 

Wo  olM  hero  todHtlot  for  hormatIcallY  sa< 
onO  proMoriilne  HV  units.  Writo  Dopt.  "E**  i 
Ine  yoor  roeulramants. 


ELECTRONICS 
RESEARCH  AND 
DEVELOPMENT 
In  Baltimore,  Maryland 
Career  Positions 
tor 

Top  Engineers  and  Analysts 
in 

Radar  Pulse,  Timing  and  Indi¬ 
cator  Circuit  Design 
Digital  and  Analogue  Com¬ 
puter  Design 

Automotic  Telephone  Switch¬ 
board  Design 

Also 

Electro-Mechanical  Engineers 

Experience  In  xerro-meclianlem.  ipe- 
dal  weapons,  fire  controL  and  gnided 
missile  design. 

Recent  E.E.  giadnates  and  these  with 
at  least  one  year  electronics  research 
and  doTolopmenl  work  will  also  be 
considered. 

Salary  commensurate  srtth  ability. 
Housing  reasonable  and  plenUfuL  Sub¬ 
mit  resume  outlining  quolliicalteas  In 
detail.  Information  srill  be  kept  stridly 
confidential.  Personal  Interviews  will 
be  arranged. 

THE  GLENN  L.  MARTIN  COMPANY 

Empleyeiaot  Doportiwoet 
BoINmers  >,  Merylend 


Technical  representation 
and  advisory  service  in  Washington 
for  industrial  contractors 


Iscorporatcd 


Dupont  Circle  Building,  Washington  6,  D.  C. 
Michigan  4143 


ROUND  TUBES 


In  addition  to  our  regular 

line  of  Square  and  Rec-  - — 

tangular  Paper  Tubes  we  X 

are  now  in  a  position  to 

supply  you  with  ROUND  TUBES  1/ 

in  sizes  from  Vt"  ID  to  1''  ID. 

Square  and  Rectangular  tubes  from  1  / 1 6"  x  ’A"  to  1 0"  x  1 0' 


ACCURATE  PAPER 

852  NORTH  NOBLE  STREET 


TUBE  CO. 

CHICAGO  22,  III. 
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PLASTIC  nameplate  sample 

TYPE  E5-E9 


markEm  machine  company 
•tecNi  N  H  u  s  * 


ro^y  —  ocMAograpii] 
rroAMtry — in  short,  wfi 


A  NEW  APPROACH  TO  PERFEC¬ 
TION  with  the  LISTON-FOLB 

Ultra-Sensitive  D-C  AMPLIFIER 


OPPORTUNITIES 


ENGINEERS 

SCIENTISTS 


GENEBAL  ELECTRIC  COKPANY. 
Eloctronics  Dopt,  has  oxcsUont  op> 
porlualtios  for  oxporloMod  to»* 
Bical  porsooBol  ia  ihm  foOowlBq 


ADVANCED  DEVELOPMENT 
DESIGN — CiicuiL  componanL  and 
product 

FIELD  SERVICE 
TECHNICAL  WRITING 

Thau  posltiona  oraUabla  in  tha  ioUew- 
Ing  ilalds: 

TRANSMITTERS.  RADAR. 

TUBE.  RECEIVERS— 
TELEVISION  AND 
COMMUNICAnONS 

II  you  hora  a  boehalon  ar  odToncad 
daana  In  Elactrieal  ar  Machnolcol 
Bagiaaariu,  Physic*.  Matoiluin.  or 
Physical  Chamisiry  and  sxpanaaca 
ia  tha  aiactronics  industry  it  will  ha 
worth  your  whils  to  iaTostiyat* 
thsM  opportnnltlas. 

Sand  compUta  rssuma  (Usttaa  sal¬ 
ary  raquiramants  and  asailablllty) 
to;  TECHNICAL  PERSONNEL,  EL^ 
TRONICS  PARE,  SYRACUSE,  N.  Y. 


Wa  ora  arailoble  for  odditioMl  research  and  development  contracts  in  the  fields 
of  industrial  and  medical  electronics,  ultrasonics,  induction  heating,  etc. 


INDUCTOGRAPH  PRODUCTS,  INC.iu  w  ssm  ». 


a  depiendable  manufacturer  of 

COILS  and  Electronic  Assemblies  for 
military  applications. 


Your  inquiry  will  receive  immediate  attention.  Prompt 
quotations  from  blueprints  and  on  coils  to  your  specifications. 

Write,  wire  or  telephone 

CADDELL-BURNS  MEG.  CO. 

40  East  2nd  St.,  Mineola,  Long  Island,  N.  Y. 

Trlrphooc;  Garden  City  7-2}10 

Mmenfacturers  of  Kilovolters  and  Electronic  Components  for  Radio 
and  Television 


Electric 
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|REK-0-KUTi 

*1  Turntables  are  now  f, 
I  being  specified  on  i 
I  Gov't.  Contracts  for 
I  this  particular  type 
I  of  equipment  I  f 

^  W9  particutarly  call  your 
’0i  attention  to  the  new  « 

Irek-o-kutI 

y  Continuously  Variablo*Sp««d  ™ 
S  Turntable  Model  CVS*12 


eiayt  at  aay  tiMaU  froai  39  ta 
100  R.PJN.  withavt  wow.  MaaH 
Iha  fallawia^  Oovaraaiaat  Spa«i« 
e<aMaai  for  a^ratioa  aaU  pawar 
ra^alraaiaatt  I 


Uaaw  UwH  123  V.  M  Cyd. 

Uww  UwH  lot  V.  MCyd. 

Speciflcatlens  on  Iquipment: 

tlMlI  rM.r^  .t  79.  4S 
2316  wmI  tfc.ll  b.  .rr«ii«Ml  •.  Ifcat 
tfiM.  CM  b.  .tt.fc1itfc.a  m9 

iw.iia.iw.9  M  tfc.  CMcilUd  Mip* 

ply,  My  tWw  rwH  Wf.t*M..  PM 
.Jm  wiffcl.  Ifc.  Unlit  •pMift.a  m  MM.. 

^  Th.  *EK.aiC(/r  CVS- 1 3  it  Iht 
^  ONIY  12  inch  Tvrntob/.  fe  ovr  knowl- 
mdg»  which  will  m**l  lh»t»  Cov.rnm.nt 
pi  SpMificotiont. 

OpMOtM  on  SO  or  90  cyclo*  ...  no 
poHoyt  to  add  or  idlM«  to  chanfo. 
Tko  only  Toratobb  to  UM  in  oroat  of 
fluctoatiag  voltofo,  froauMcy,  or  with 
portobb  powM  pbatt. 

- SPECIFICATIONS - 


was  needed  that  would  modu¬ 
late  the  positive  peaks  of  a 
carrier  wave  with  one  pulse  or 
recurrent  wave  and  at  the 
same  time  modulate  the  nega¬ 
tive  peaks  of  the  same  carrier 
wave  with  a  second  and  unre¬ 
lated  pulse  or  recurrent  wave 
.  .  .  and  each  modulation  en¬ 
velope  had  to  be  independent 
of  the  other.  No  vacuum  tubes 
or  moving  parts  were  to  be 
used.  Design  an  appropriate 
“black  box”  to  accomplish  the 
desired  purpose. 


Solution.  The  circuit  shown  was 
submitted  by  the  author  of  the 
original  question,  William  H.  Fritz 
of  Mamaroneck,  N.  Y.  He  substan¬ 
tiates  his  claims  with  oscillograms 
and  equations.  It  should  be  noted, 
in  studying  the  circuit,  that  the  two 
carrier  transformer  secondary  volt¬ 
ages  have  a  phase  difference  of  180 
degrees.  The  waveforms  at  various 
points  in  the  circuit  are  indicated. 

The  result  is  accomplished  by  the 
use  of  two  copper-oxide  varistors. 


TUed 


We  hove  large  stocks  of 
precision  resistors  Vi.  Vi. 
1  and  2  Watt  from  10 
Ohm.  to  25  Meg.  Ohm. 
Tolerance  1. 2. 5  and  10%. 
especially  suited  for  tele¬ 
vision  pr^uction. 

Complete  range  of 
resistors  up  to  SO  Watt. 
Deposited  carbon-wire 
wound,  glased,  fixed  and 
adjustable  power  wire 
wounds  and  high  voltage 
types. 

If  you  have  a  resistor 
problem,  let  us  help  you. 


PARTRIDGE 

The 

AUDIO  TRANSFORMERS 

that  pass 
all  tests! 


'iChe  test  of  tune,  no 
less  than  test  by  leading  techni¬ 
cians,  has  proved  die  range  of 
Partridge  Audio  Transformers  to 
be  the  most  efficient  and  reliable. 
For  example  the  famous 

if  WILLIAMSON  Output 
TRANSFORMER,  of  which 
there  is  said  to  be  no  U.  S. 
equivalent  (vide  "Audio  Engi¬ 
neering”  Nov.  1949)  is  pro¬ 
duced  to  the  original  spedfi- 
cadon  and  comes  to  you  for 
121.00,  mail  and  insurance 
paid.  Then  there  is  die 

if  PARTRIDGE  CFB  20  Wstt 

output  type,  universally  ac¬ 
cepted  as  without  rival  any¬ 
where.  Here  are  some  brief 
.  figures:  Series  leakage  induct, 
to  m.H;  primary  shunt  induct, 
130  H,  with  *C  core  construc- 
don  and  hermedcally  sealed — 
to  you  for  130.00,  mail  and 
insurance  paid. 


Send  for  fulbyc  dalm.  inclodim  (mate  ware 
tm,  diitorttoo  curvet  ecc.  We’ll  ratb  dtlt 
Airlifail  cottilwr  with  liti  ^  U.  S.  ■orb- 
litn. 


YOU  CAN 

JUDGE  FOR  YOURSELF 

at  (fca 

RADIO 

ENGINEERING  SHOW,  N.  Y. 

(STAND  S9S)  Mweb  19tb— Urd  1M1 
where  the  range  of  Partridge  Amdio 
transjormers  it  being  exhibited. 


non.  Wa  detyatet  9y  tawrad  eeeM  yar  lu- 
tara  ayM  raealy*  el  yaar  trdlaary  daSar  cSacS. 

Jabfcert  art  laviltd  b  baadta  Ifce  ttaaifanatr 
•hat  the  Sbtat  it  tasar  b  bay— raamabar 
iaHaadbb  delnary  fraai  bisa  itacks  b  New 
Yarfcl 


SALES  COlPOlATlOI 

j  919  N.  MICHIGAN  AVI. 
'  CHICAGO  11,  ILLINOIS 


PARTRIDGE  TRANSFORMERS,  LTD. 

ROEIUCK  ROAD  TOLWOITH 

SURREY  -  ENGLAND 


15  CRESCENT  ST.  •  GLENBROOK,  CONN.,  U.S.A 


OFFICIALLY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS! 


CROSBY  LABORATORIES,  INC. 

126  HERRICKS  ROAD  MINEOLA,  N.  Y 

Garden  City  7-6487 


METAL  COMPANY 

87  Wolker  St  N  T  13, N  Y 
Rhone  WAlker  5  2569 


a  transformer,  six  resistors  and 
two  bias  batteries.  It  is  apparent 
that  the  output  wave  is  obtained  by 
adding  two  nonsymmetrical  modu¬ 
lated  waves  that  are  displaced  by  a 
phase  difference  180®.  The  phase 
difference  is  established  by  the 
polarity  of  the  carrier  transformer. 

The  mathematical  expression  for 
the  output  waveform  precludes  the 
possibility  of  using  such  a  system 
to  transmit  two  messages  over  a 
single  radio  carrier.  Examination 
of  the  expression  for  eovr  includes 
the  following  components :  (a)  posi¬ 
tive  peak  modulating  frequency  /„ 


Now  reduttd  in  size  for  limited  space  and 
weight  applications.  Type  5A  Connectors 
retain  all  the  electrical  characteristics  of  the 
widely  used  Type  A  Connecters.  Write  for 
Technical  Bulletin. 


EXALTED -CARRIER 
DIVERSITY  RECEIVER 


A  new  standard  of  performance 
in  high-frequency  reception 


★  EXCEEDS 


Combines  ail  advantages  of  the  best  diversity 
reception  plus  new  exalted-carrier  detection 
whi^  eliminates  selective  fading  distortion  and 
greatly  reduces  interference  from  interfering 
stations  within  the  received  channel. 

Supplied  in  compact  three-receiver  combina¬ 
tion  with  high  continuity-of-service  factor  and 
switching  flexibility. 

New  diversity  selector  chooses  strongest  of 
the  three  signals  and  completely  rejects  the 
weaker  signals. 

For  reception  of  voice,  program,  or  tone- 
multiplex  transmitted  by  either  amplitude  or 
phase  modulation. 

Exalted-carrier  adapters  also  available  for 
single-receiver  use. 

Inquiries  invited 


Specificatioiis 
★  CMfofms  with 
IAN  (IUI-S-62) 
Specificatnis 


Actiraied  Rosin-Core  SOLDER 


The  8HURFLO  Roeln:  Speeds  up  eolder  flow 
25%.  Spreads  as  much  as  80%  funber  than 
ordinary  rosin.  Has  superior  wetting  and  oxlde- 
removlnc  action.  Is  non-corrosive,  non-conduo- 
tive.  safe.  Gives  no  unpleasant  odor.  Does  not 
carbonise. 

Specially  designed  for  nil  electronic  needs. 
Makes  perfect  joints  on  common  and  dtfflcult 
metals.  30%  more  economical  to  use.  Supplied 
In  1,  5,  20  lb.  spools — gauges  are  flne  as  0.020*. 

SEND  NOW  for  gonorosn  FlUt  SAAiPU 
and  CATALOG  C-3 
Vlalt  ear  Oisslay.  Beetli  11-21.  IRS  Sliew, 
firmsi  Cestral  Psissi.  Mv.  lO-St. 


11 

II 

■ 

1  Im 

■ 1 

jHjlH'  j 

334 


March,  1951  —  ELECTRONICS 


SPECIFICATION 


ELECTROPLATING 


GOLD  ALLOY  PLATU4G 


GOLD  BARRiL  PLATING 


GOLD  •  SILVER  •  RHODIUM 

Co«ipl«tt  medtni  ptoiit.  UnlimiM  prediictieii  focilitiM,  highly  tkilM  worhtra  piM  40 
vMn  •(  bod^wd  oiid  year  gaoraiilm  of  coaoploto  Mliifoctioo.  All  roodtog 

GOVERNMENT  SPECIFICATIONS  Miotoliwd.  Abo  ELECTROPLATING  ON  ALL  PLASTICS. 
Write,  ohoao  for  rwmoototlw 

COHAN-EPNER  CO.,  Inc. 


loa  Woof  l4Hi  St., 


Phono  CHolooa  S>S41I 


Now  Yofk  II.  N.  Y. 


COMPACT-RUGGED 


This  niqgsd  25 
dependable  lock 
defonnation  .  .  . 
pounds  torque  .  . 
requlation. 


Wertt  rheostat  with  proTen 
tab  prerents  contact  arm 
its  steel  pin  resists  orer  40 
.  ossurinq  constant  current 


To  moko  it  ru99odo  wo  ba^o  homaod 
tho  puro  mica  strip  (oa  wbi^  ttio 
rooisteneo  oUsBont  to  booad)  ia 
▼itrooos  oaoDBol  oad  la  tura  oss* 
boddod  ttUs  ia  a  ooroaUc  boso  •  o  • 
iasurlB9  a  eompoct.  las^orobly 
boadod  uait. 

Thooo  oalto  oro  coastructod  to  »oot 
your  oxoctiaq  donoads — AND  ON 
SHORT  NOTICE. 

Wo  cdso  menufoeturo  a  wido  r«BK|o 
of  rosistors  to  sonro  your  spoeUie 


May  wo  qpioto  oa  yoor  toopiirO’ 
moats? 


DYNAMIC 

RESISTOR  CORPORATION 
6  Cutter  Mill  Road  Great  Neck,  N.  Y. 


030113 


LOOK  TO 


knven/en# 


OUR  W/Rf  WOUND  RESISTORS  are 
always  specified  where  performance 
under  the  most  severe  conditions  of 
temperature,  voltage,  and  humidity 
is  required  for  stability  and  long  life. 

All  •londard  ualto  or*  prol«et«d  at  no  axtfa  cost  from 
humiditr  aad  tuagl  by  a  special  proeou  iacarper- 
atiaq  two  kryots  of  ToniBh  Impro^notioD.  Allor 
laboliBO.  all  rotiotors  arm  eoatod  with  a  fhitd  loyor 
of  a  BOHD  oxdoolTo  motoriol  protoctlaq  ttio  lobols 
and  rooiston  from  flamo,  oil«  obrosiTO  motorioL  salt 
wotor  ond  oJCUoiao  ihoimal  tho^n. 

KlBiotofo  typo  SOS  (shown  at  Iho  bottom  of  tho 
photooroph)  rolod  at  a  maximum  rooistonco  of  llS.- 
000  ohms  and  l/$  watt  dissipatlen  Is  tho  smollost 
aoo*ladoetiTo  unit  now  bolaq  manoloctittod. 

Tho  ontlro  fOUD  Ifn#  oi  rosistofs  is  manufaefurod 
in  accordanco  with  lAlf-A-SS  spocificatioas. 


Nickel  alloy,  filament  wire 
and  ribbon:  flat— -grooved 
— crowned. 

Grid  wire  electroplated. 
Alloys  for  special  require 
ments. 

Pamphlet  E  sent  upon  re* 
quest. 

SECON  METALS 

CORPORATION 

221  l«t  4Sth  StTMt 
N«w  York  17,  N.  V. 
ToIopIioim:  MUrray  HW  7-ISM 


Soad  Today  lot  Comploto  Catalog  and  EagiBOortag 
BuUotia 


TEKTROMiX  TYPE  512 

OSCfiiOSCOPE 


precise  deferminatioi 
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eomparis 
levels,  permit 
accuracy  of  tim 


950  f.oJ>.  PorHand,  Ore 


Wrho  (or  (orlkor  uiformafioo  oo  iMt  and  ofhor 


TEKTRONIX,  INC 


DEVELOPMENT  NECESSITY 


(b)  Negative  peak  modulating  fre¬ 
quency  /„  (c)  carrier  frequency  f„ 
(d)  odd  harmonics  of  the  carrier 
frequency,  noBoft,  (e)  sidebands 
centered  around  the  carrier  fre¬ 
quency,  /.  ±  fi  and  f,±-  h,  and  side¬ 
bands  centered  around  odd  har¬ 
monics  of  the  carrier  frequency, 
noBof.  ±  A  and  nooo/.  ±  U  By 
superimposing  the  output  wave  on 
a  carrier  of  higher  frequency  it  is 
conceivable  that  two  types  of  intel¬ 
ligence  could  be  transmitted  on  a 
radio  carrier  and  deciphered  at  the 
receiver. 


Erratum 

Color  Fundamentals 
for  TV  Engineers 

In  “Color  Fundamentals  for  TV 
Engineers,  Part  I”  (December 
1950,  p  88)  Fig.  8  gives  the  color 
mixture  data  for  the  I.C.I  real 
primaries  in  watts  per  watt.  These 
curves  indicate  the  color  match  that 
would  be  found  using  a  device. 


precision 

RESISTORS 


(coatiniiRi  i 


I  lACKTALK 


712  S.  E.  Hawthorne  Blvd.  Portland  14,  Ore. 


Hi  quality  COLS  custom 
built  to  customer's 
specifications 

BOND  eoU  iaeUlUM  aew  aroUabU: 

•  TOBOmiU.  •  BOBSm 

•  nroUSTHlAl.  •  KAOIO 

•  SOLENOm  •  TELEVISION 


s  [>ll 


EISLER 


SPOT  ACLOIOS  fO' 

TfLfVlS'OS  TcBf  O-ASS  wOftK*N 
TBANSfOO*»<tfi>.  Sp«.oJ  or'l  S’ 
iNC*NOf<CtNT  LAVP  L 

F^LOOtSCkNl  TbBf  Mo«o^OC» 
NEON  SIGN  makers 
laCTRONlC  equipment,  VoiV" 
AET  G.ASS  SllC'NG  onj  Cu’Mng 
nSLIR  ENG'NEEQiNG  :  ’J  Inc  '  t» 


2S'J  KVA 
10'.  IPMENT 
3rd  T>[>«\ 
f,  f  du'pmrnt 
jipT^enl 


FOR  THE  FIELD  OF  ELEGTRONIGS 


ELECTRICAL 

COILS 


TO  SPECIFICATIONS 

Any  tyM  c— iliHloii  mA  MRtBriRU  wMiii  to 
«aiMt  rRRiilr«iMiit«  mA  imrwwt 

rvfvtattoM. 

8m  «•  wlnilnf  at  tli«  Uiih«r»al  Wlniliif  Ca. 
BMtlit  A.  B.  A  C.  I.R.C.  SHOW. 

THE  FIVE  STAR  CO. 
110  MixvilU  Rood 
\3s  a^,''  Watt  Chathira.  Cona. 


FINE  RIBRONS 
OF 

TUNGSTEN  aad  MalyMaaaai 
OnolilT  oad  aecnraer  la  ow  tabrieo- 
tloe  ei  ToBOtlaB  t  ilalTbdaaiim 
boas  boro  aaaraetsriasd  eat  tsulue  la 
lbs  Elsclieale  iadaatty. 

H.  CR^COs 

It  Umkmn  Bt.  INw  Vwt  7a  tt.  V 


EL-TRONICS,  INC. - 

lUtMrciis  deyelopment  ond  monufoctttrt  of 
oUctronic  equipment — o  tingle  model  to 
lorge  quontities. 

Wrtta  TtUty  tor  Frte  of  Oer  Plaat  Faellittot 

Specialists  ia  Gaigar^Multar  aquipmaat 
2e47>C7  N.  Hmrt  St.-Phlla.  83.  P«.-GArfMt  l-tOtf 


SHORTtO  TURN  INDICATOR 
Tlw  Kama  ttactoe  Tara  aat  Oom  CIrMrtt 
Call  Clitofcar  —  Mattl  lOlB  —  latleatoa  ilafto 
ilnftai  torai  af  #44  wira  la  aaaMantaa  aalla. 

Btaaeari  aaRiril  3/It  a  1/4  tor  all  avaraea 
BiM  aalla.  Batalatat  vaaaaa  tata  akaaH.  JaaR 
tor  aatla  latlaatlaa  to  BaMlaiaaat  I'M.  aiatar. 

Praaiat  tallvariaa.  Priaa  tlM. 

KARTRON  Haatlafltoa  Baatt.  Calif. 


FLUXES 


i—  ■ 

m  ^  ^ 

SOOERING 
BRAZING  &  WEID'NG 
U  i  Allfh  (0  tNC 


«7S1  MYN  MAWi:  AVE. 


SUB-CONTRACTING 

MILITARY  oad  COMMERCIAL 

rscsivsn  —  lott  tqsipsitat 
tiantsiltttn  —  cenlrsls 
tsb-sntfliblisi 

TELETRONICS  LABORATORY,  INC. 

WsHbary,  L.  I.,  N.  Y.,  Wattbsry  7-102S 


Wa  Datiga  or  Build 
To  Your  SpacificuHoat 
SPECIAL  ELECYRONIC  TESY  EQUIPMENT 
EttisMtat  gladly  givsa  upas  fsgusit. 
MANSON  LARORATORIES 
7S  Stags  Stiest  Stssifsrd.  Coaa. 


ALUMINUM 

Shssti  CIrcIss 

a$/is/s2s 

Mill  CutlScstlMi  (or  OdHiM  OrSm 
fram  warahaaM  Btaek 
HENRY  B.  LUST 

110  Weat  BSHi  St.  New  York  24,  N.  Y. 
Talapl»#aa:  TRafalfar  7*t8tt 


This  CONTACTS  Section 

aupplamenta  othar  advartlalnB  In  thla 
laaua  with  theaa  additional  announca* 
manta  of  producta  aaaentlal  to  alRclant 
and  economical  production  and  mala* 
tananca.  Mak#  a  habit  of  chacklnf 
thla  pace,  each  taaue. 


MORE  THAN  70 
DIFFERENT  TYPES  &  SIZES 


MINIATURE  BALL  BEARINGS  lor  opplkcrtion 
HI  precisiofi  mechanisms  mmiir.ise  frictoe  ond  weor. 
High  load  copocity.  leost  weight  ond  spoce.  Speciol 
designs  and  complete  engineering  service  for  yowr 
opplkotion.  Write  for  catalog  E. 


We  invite  inquiries  on 

^  Glass  to  Metal  Seals 
^  Vacuum  Switches 
Electronic  Devices 

SPERTI  FARADAY  INC. 

Rookwood  PI. 
Cincinnati  2,  Ohio 


Monwlectvres  Compirte  Eqyipment  for: 


A  EUROPEAN  SOURCE  OF  SUPPLY  INVITES  YOUR  ENQUIRIES  FOR 

TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 

Spsoksrs.  Rssistora,  Rodlo  Coils,  Potsntiomstsis.  Radio  bobo.  Lamp  Soclcola.  Pllol 
Lamp  Sockots.  Rodlo — TV  A  Industrial  Condonssis,  Varlablo  Cendonsuts.  Papot — 
&  Mica  Copocilori,  Cryslol  Pickups  &  Cartrldgos,  Transiormsrs,  Radio— TV  4 
Microphono  Wlros  and  Cablos,  Wiring  Dorlcos.  Fluorosconl  Lampholdors,  Storlon, 
BoUasIs,  Fluorosconl  Lomps,  olc.  ote. 

SOCIETE  INDUSTRIELLE  ALFA,  S.A. 

80,  ruo  do  la  Sonno  Brutsolt  •  BELGIUM 

■  CoMo  I  RALFA  -  —  . - 

—  ManvFacturort  G  Ixportan  of  Worfd-Wido  RopuEatien  — 
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GRANT  E/etfrcnic  EQUIPWiWT 


for  Consoles  •  Chassis  •  Rocks 


NOTHELFER 

Special  TRANSFORMERS 


Proven  by 
Past 

Performance 


We  are  now  working  at  the  highest 
capacity  in  our  history.  We  intend 
to  do  our  best  to  protect  the  in¬ 
terests  of  our  many  customers — 
not  of  just  a  chosen  few,  but  of 
all  those  who  are  regular  buyers 
of  Nothelfer  Transformers.  We 
ask  your  patience  and  understand¬ 
ing  under  present  abnormal  con¬ 
ditions. 


NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3.  N.  J. 


GRANT  manufactures  standard  slides  to  carry 
from  25  pounds  to  2000  pounds  for  your  every 
requirement. 

GRANT  No.  392  Electronic  Equipment  Slide — Three  section, 
progressive  action  type  slide  which  locks  in  open  position. 
Slide  includes  mechanism  for  unlocking  from  outside  of  chassis 
and  for  tilting  to  SQo  angle.  Mechanisms  vary  to  suit  the  in¬ 
dividual  installation.  This  slide  has  been  adapted  to  the  stand¬ 
ard  19“  rack.  Load  capacity:  100  lbs.  per  pair  depending  on 
length  of  slide  and  travel. 


Otkar  outxIaiiVing  idvaiitagn; 

•  Continuous  ball  boiring  action 

•  ClMoly  fittad  tidts  aUmhitte  chassis  ratUo 


6RANT  also  manufsctufts: 

•  Singla  or  douMa  acting  slidos 

•  Sido  or  undarcarriaga  mounting  typ« 

a  SKdas  with  locking  and  pKrating  davicss 


Consult  with  our  anginaaring  dapartmant  on  any  slida  proMam. 

Writa  Dapt.  12  for  complata  iHustratad  information. 

GRANT  PULLEY  &  HARDWARE  CO. 

31-87  Whitestone  Parkway,  Flushing,  L.  I..  N.  Y. 


Slcduu^ 


l.C.I.  prifflory  raixtura  data  plottad  In 
lumens  par  lumen 

such  as  a  radiometer,  receptive  to 
the  radiated  power,  in  watts,  of  the 
primaries  and  the  matched  color. 
Since  the  text  describes  the  color 
matching  process  in  terms  of  visual 
observation,  using  the  eye  and  a 
colorimeter,  the  units  shown  should 
be  visual  ones,  that  is,  lumens  per 
lumen.  The  curves  of  Fig.  8,  re¬ 
drawn  in  terms  of  the  latter  quanti¬ 
ties  are  shown  above. 

In  Part  II  of  the  same  series. 
(January  1960,  third  column  p  83), 
illuminants  B  and  C  were  incor¬ 
rectly  defined.  Illuminant  B  is  rep¬ 
resentative  of  noon  sunlight  and 
illuminant  C  of  average  daylight. 


ROUTINE’ 
PROFILING 


GREEN  -''rr/ 
ENGRAVER  ' 

Proved  Profifab/e  — 

Mochtfie  Tool.  Aodte,  Blectrical 
ond  Insfrument  Mfri.,  Safes  Pro- 
motion  and  Advertising. 


Pott,  coneapiant  and  inaxpactlTa.  Tht 

Groan  Engrovar  it  tops  lor  low-coot  porformonco 
— tips  out  procition  work  on  motol.  plottieo  or 
wood  .  •  •  cut!  lour  Unot  of  lottort  foom  3/M" 
to  r*  on  cunrod  or  flot  lurfocot  .  •  •  oporotoo 
by  tracing  .  •  .  mokot  oayono  an  export  .  •  . 
onnoToo  ponoU.  nasno  platoo.  tealM.  dials, 
molds,  lonsos  and  instrumonts.  (Also  widoly 
I  usod  lor  routing,  profiling  and  thro#  dimon- 
I  sional  modoling.)  Doctric  etching  ottaclunont 
I  aoailoblo. 


Special  attachments  and  eagineeeing  sorvfco  avail- 
I  able  tat  prodaetion  work. 

— fact-packed  folder.  Send  for  yoars,  today 

GREEN  INSTRUMENT  COMPANY 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 
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Professional  Services 

AMERICAN  SPEEDLIGHT  CORP. 

(AFflLIATIO  WITH  j.  A.  tALTZMAM.  INC.) 
HABBT  L.  PAJLKXR.  PRESIDENT  Md 

CHIEF  ENGINEER 

S9«ctftllft  la  FlMh  and  Etoetraole  EQulpoMBt 
for  Pbotocraphj. 

OOBMiltatloa — Pirrlniwnini  ItMlgn  aad 
Uaaufactora 

ISO  Uxlngtaa  Atoiim  N«w  York  17.  N.  T. 

MEASUREMENTS  CORPORATION 
Research  6  Manufacturing  Engineers 
Barry  W.  Bouok  Jerry  B.  Mlater 

Joha  M.  raa  Beurea 

SportaUeta  la  the  Deelga  aad 

Derelopaaaat  of  Etootroale  Teat  laatnimente 

Booatoa.  K.  J. 

WHEELER  LABORATORIES,  INC 

Radia  aad  Electroaka 
Coaiultlag—Reaaareh— DereksaMd 

R-P  qreulta—IiBM  intaaaee 

MIoroware  CompooMita— That  SqnlpaMat 

Harold  A.  Wheeler  aad  Bagteeerlag  But 

Gnat  Nock.  N.  Y.  *  Oieat  Nook  S-7SM 

CROSBY  LABORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 
Radlo-Eleetroale  Tanmarlnt. 

Rcaaarcb  A  Daralupmut 
m.  ComiDualeatlooa.  TV 

TVat  EqalaoMBt 

OOoca,  lAboratonr  A  liod«t  Shop  at: 

US  Harris  Rd..  lUaeoU.  N.  T. 

Oardf«  aty  7  0SS4 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 

Blfh  Ftequcacy.Haatlnf^ladustrlal  Electroatgi 
ApAllad  Phyal<a  aad  Maihematlca 

SIS  W.  Waahloftoa  Bird.  Chlcafo  S.  Hi. 

Stato  S-SOSl 

YARDENY  LABORATORIES,  INC. 

Research-Design-Developmtnt 

BMtn-ClMi>le,l  Omrsion  ct  tom 

IM  CbamlMn  StnM  WOnh  t-ISS4.  U.  M 

Tork  T.  H.  T. 

DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  Mfr. 

QnalUj  Elaetroalo  EqulpoiiDt 

Sir  Hlsb  St.  BurllnctiNi.  N.  J. 

BurUactOD  S-044S 

NIAGARA  ELECTRON  LABORATORIES 

CONSULTATION  •  DESIGN  •  CONSTRUCTION 
IIFO.  THE  THERMOCAP  RELAY 
RpetiiaHiInf  la  aolutloa  of  problema  of  eleetroale 
aM  aieetro-phyalcal  laatnuDeatatloa  for  the  re- 
March  or  analytical  laboratory,  laduatrlal  plant 
pioblenu  alao  tnnted. 

Aadorer.  New  York  Cable  Addreaa:  NIATRONLAB 

1  EQUIPMENT  ! 

WANTED 

1  <.4ddltloMhl  Wantad  Ada  aa  pasee 

S«t.  SSS  *  S7S) 

i 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineer 

RMrarch  Dtrvlopmaat  aad  Maattfaetan 
uf  Elactroale  and  Stroboacopie  Piinliwimii 
Speelallna  la  High  Spaed  Pbotocrapby 

IM  BrooUlaa  ATaaoa,  Boatoo  15,  Ma«. 

PHYSICAL  RESEARCH  ASSOCIATES 

CenealNiir  FkmiciiU  d  Snyhieera 

Arthur  M.  Vlfllaata,  Director 

Baaearrh.  DeretopaeDt.  Daelfn  and  Manufacture 
of  DetectloQ  and  Recording  Sytteois.  Induatrlal 
aad  Analnlcal  elaotro*pb]^cei  InatnunentatloB. 
Dyaamlc  Coadaaaer  Eleotroowtert. 

•  1  Asurvlea  Drtrc  Malibu.  Calif. 

Malibu  8444 

ss$ss$s$sssssss 

WE  PAY  CASH  * 

for  oil  typos  of  1 

RADIO,  RADAR.  ELECTRONICS  s 

OR  GOV'T.  SURPLUS  EOUIPMENT  s 

Sefardloaa  af  eaadHioR.  Tat  dallare  far:  ^ 

a  ASTolS  a  I.ISS  a  Mtaal  « 

«  nw  It  *  BC-34i  Ganoratan 

•  or-'r  (ACM-  .  MU,---...  * 

ir  .  •  BC-At  •  L,».  T«t  . 

•  T».I3  •  |.|U  Ea.lHiOTt  * 

Plaa  anything  and  ererythlag  you  haea  in  ^ 
Peetroolca  l^ulpaient.  Seod  Diocilptioa  and  a 

piioe  to: 

WEST  REGION  ELECTRONICS  * 

Dool.  -1".  1437  Sooth  NortM  Am.  . 

Lm  AoooIw  19,  ^Utofoio  * 

ELECTRONIC  ENGINEERING 

CO.  of  CALIFORNIA 

Radio  aad  Klaetroak  Coaaoltlac  aad 

Daalgalai 

ISO  S.  Alfarado  Loa 

DUafelrfe  S-rssS  California 

PICKARD  AND  BURNS,  INC. 

Consultinyi  Electronic  Engineers 
Analiida  aad  Braluatloa 
of  Radio  SyetcMs 

Kaaaarob.  DerelopaMat  A  Dealia 
of  Special  Baetroale  EqulpMaat 

U»  HighiARMi  Are.,  Needbaa  S4.  Maaa. 

ERCO  RADIO 
UBORATORIES,  INC. 

Radio  Communications  Equipment 

KOfiaiNjrin*  •  Daa^  •  DavalopaMot  -  IrodaedOD 
Ploaean  la  rmiaaaey  Shift  Telatraph 

Oarden  City  •  Leaf  laland  •  New  York 

ALBERT  PREISMAN 

Consulting  Engineer 

Telerlsloa.  Pttlae  ThehalqoM.  Video 

AaipUflerB,  Phaalag  Networka. 
laduftHal  Appllaacea 

AttUated  with 

MANAGEMENT-TRAINING  ASSOCIATES 
S30S-14th  St.  N.W.  WaahiagtoD  IS.  D.  C. 

WANTED 

Equlpmonl  lot  tho  mcmnlactnio  of  oloe- 
^ntc  taboo.  Moko  or  oundltlen  not 
knpoitanL  Ghro  dotoUa. 

W.eeil.  Klaetroaleo 

III  W.  4lnd  St.,  N«w  York  11.  N.  T. 

EDWARD  A.  GAUGLER,  Ph.D. 

Consulting  Physicist 

Hacnetle  Ifatariaia  aad  their  Applioatloaa 

41*  Shepherd  8l  Chair  Chaaa.  Md. 

WlaeoaalB  610S 

SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 

SpedaHiing  la  Magnetic  Material*  aad 

Ihelr  Applloatloa 

Ofllca  aad  Laboratory  IndlanapoUa  7.  ladlaaa 

WAKTKDi 

IULUCiUIFTa''sX-^*  RECEIVERS 

BaHal  Na.  avar  SS.SSiL  Mail  ba  la  mn  paad 
aaarmttai  aaadHIaa.  Addia  MlHaf  prtaa  aad 
gaaattty  an  hand. 

W-45BB.  Blactronlca 

SIS  W.  42Bd  Bt..  Naw  York  11.  Maw  York 

PAUL  GODLEY  CO. 

Consulting  Radio  Engineers 

GREAT  NOTCH.  N.  J 

^  1M6  Uttl,  FaIUi  4- ism 

The  Robert  H.  Streeter  Co. 

Electronic  Design  Specialists 
Englnaarlag  Coamltaata 

Rep.-eaaatlag  Maanfacturero 
or  Eleetroale  Rgulpoent 
la  Southern  United  Stataa 

SpedalliU  la  the  dealga  and  ooaacniatloa  of  mc- 
olallaed  laeroB  ot  euulpaieat  for  ipeelfle  appUcatioaa 
Tal.  S7  Oreeawood.  Mlaa. 

WANTED 

Tuboo.  Toil  oqolpaoBt,  Coodoaoora,  d 
gonorol  Intoalotloa.  Hiehool  pticoo  paid. 

W-TOM.  KlMtrOBIcl 

111  W.  4ln4  et..  N.W  York  11.  N.  Y. 

HANSON-GORRILL-BRIAN  INC. 

products  &  Mjx>  Development 
ELECTRICAL  -  ELBCTRONIC 
HYDBAUUC  MECHANICAL 

Ooa  Coatloeatal  Bill  Oleo  Cora,  N.  Y. 

Olea  Gore  4-ltSS 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Ststmme  Ongirmrima 

Gooeral  Ofieea  aad  laboratory 

tSl  Speacer  Place.  Mamaroaeek,  N.  Y. 

WANTED 

INSULATORS:  POLE  UNB  HARDWAIR; 
GUY  STRAND  WIRR:  COPFERWELD  WtRl; 
WESTERN  ELECTRIC  TOOU;  SPUCQVG 
SLYYVYS. 

VICTOR-BERNARD  INDUSTRIES 

NI  Cm.  22n4  A  Uhl«h  Avn.,  PhUo.  92,Po. 

HOGAN  LABORATORIES,  INC. 

ioha  V.  1*  Hofaa.  Prea. 

.Applied  Research,  Development,  Enpineering 
Kkl  IfSS.  EseeptioaaU.v  competcat  itaff. 
Elartroalcs.  OpUca,  Mechaaisma.  Facalmlla 
Cocamualcatioa.  Oectro-^eoaltlra  record- 
lac  Biedla,  InctnimeotatlMi. 

155  Perry  Street.  New  York  14  CHelara  S-785S 

TELECHROME,  INC. 

Electronic  Design  Specialists 

COLOR  TEI^MSION  EQUIPMENT 
flying  Spot  Srannert,  Color  Syntheslaan.  Kcyare. 
Monliort,  Oirllloaeepet  and  Related  Apparatui 

J.  B.  Popkia-Cluraua.  Prea.  d  CS.  Sngr. 

88  Merrick  Bd.  AmllyrlUe.  U  L.  N.  Y. 

WANTED  TO  BUY 

PRIVATE  LABORATORY  Witkci  to  Pur¬ 
chase  For  Its  Owu  Um  High  Grade  Tost 
Equipnent  ond  Basic  Rodio  Compooenfs. 
Replies  Held  In  Confidcnci 

W-MM.  ElKtnola 

111  W.  4111.1  Bt..  Nnr  Tori  H.  H.  T. 
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SEARCHLIGHT  SECTION 


Physicisb 
Mathematicians 
Electronics  Engineers 
Mechanical  Engineers 

Conwll  AtroMutlcal  Labarotory,  afflliatt 
af  CarMlI  Uaivanity,  kai  panaoaaat  patitiaM 
apaa  fai  awa  at  prajacf  aagiatar  callbar  with 
odvaacad  dapnaa  aad  aapariaaca  ia  pbytki, 
appllad  aMtfcaawtics,  alactraaks,  aad  ioatra- 
aiaal  daaiga.  Auipaowati  ara  variad  ood  pra- 
fanlaapllv  cfeaHaapiag  la  fioida  of  para  ood 
appllad  payaka. 

Tha  poalHaa  of  oar  lobaratory  la  batwaaa 
Hiaaa  of  aaivaraitiaa  oad  cooiaiarclal  raaoarcii 
iaatitotaa.  Wa  ballava  It  caaiWaaa  OMoy  of 
tfca  trodiHaaal  odvaatofaa  of  bath. 

lo^rlaa  will  bd  Iraatad  oa  caafidaatlal;  Ibay 
ibaald  ba  addraiaad  ta 

Employmcat  Manager 
Dept.  H,  G)mell  Aeronautical  Laboratory, 
P.O.  Box  235,  Buffalo  21,  New  York 


SALES  ENGINEER 

To  aaparrlaa  Solan  Daportmant  octtrl- 
ttaa  for  o  oianiiiacturar  of  prodnlon 
alocbonie  toat  aquIpmanL  Raquiioa 
toehnlcal  troliiing  and  8  or  morn  yeara 
oxparlanea  in  tha  alactronlc  Induatry — 
pralarobly  aritb  taat  aqnlpmant.  Thin 
oponlng  In  for  a  pamonant  poaition  arith 
a  progroaalwa  oigonUation  offering 
■Umnloting  and  reaponaibla  work,  con- 
gonial  aaoociotaa  and  plaoaani  anr- 
roundingn. 

Raamnoa,  which  will  bo  hold  in  oon- 
fidanco,  ahould  be  anbmitled  directly  to 
tha  Company.  Interwieara  may  be  ar¬ 
ranged  during  IRE  ConTantion  in  New 
York  CHy. 

BOONTON  RADIO  CORPORATION 

BOONTON,  NEW  JERSEY 


ELECTRONICS 
Sales  Engineers 

FoeitloBt  open  lor  maturo  gr^oerto  ealoo 
oaoiaoort  oror  St  yoar*  ei  cigo.  profor> 
obly  wttb  moetlcal  oxporionco  te  ap^l> 
cotfoa  oi  dioloctrle  hooting  to  indsutrioS 
problomo.  BxcoUont  opportunitloo  for  typo 
of  IndiTidttob  iaiorootod  In  olfUiation  wra 
■ueeooohil  rapidly  oarponding  organiia- 
tion.  Locations  in  Chicago  and  othor  lor- 
rltorloo. 

P-t5it,  Elsctronlcs 
tIO  W.  41  St..  Now  Torh  It.  N.  T. 


SALES  REPR^NTATIVES 

Man  oxporioncod  In  componont  solos  to 
toloTtsioa.  Industrial  oloetronics.  and  corn- 
mnnicatlMi  oquipmont  Holds.  ExcIusIto 
torritorios  oroUablo. 

RW-tM8.  Elsctronlcs 
110  W.  4S  8t„  New  York  II.  N.  T. 


Wanted — Representative 

FOR  SELLING  RESISTORS 
EASTERN  TERRITORY 
CONTACT; 

MONSON  SALES  COMPANY 

fit  North  Michigon  Avo.  Chkogo«  III. 


WANTEDI 

ELECTRONIC 
ENGINEER 

SpedaUst  on 
SUB-MINIATURE  TUBES 

Moat  hava  S  yaera'  octoel  axparl- 
anca  in  taking  eamplata  cherga 
of  menutecturlng. 

Non-refiindoble  drawing  account 
againat  liberal  profit  participa¬ 
tion. 

Submit  roauma.  Including  rafar- 
ancaa,  background,  and  companarn 
tion  daairad. 

Haply  confidantlal. 

P-n37.  Electronloc 
S30  W.  «1  at..  New  Tork  li.  N.  T. 


ELECTRICAL  ENGINEER 

Sraeaata  alaatrleal  aaalaaar  atttk  aaawlaaar  la  tka 
.Miaa  of  altar  aatwarka  aad  aadia  traaataraMm. 
Paramaaat  patMaa  nitk  araaraaalaa  Ora  taaatad  la 
Chlaaaa.  Bin  datalla  ataHaa  aaa,  adaaattaa.  an- 
parlaiMa.  ratarancaa.  avallaMIHy  far  watt  aad  talaiy 
axaaetad. 


ELECTRONIC  ENGINEER 

At  loost  throo  O)  yoors  Mt-coUogo  oxpori- 
one#  in  doTolopmoat.  DC  ampUlior.  digitol 
computors,  puls#  ond  sorro  dosign*  Estab- 
lisbod  Compony.  Now  York  Qty. 


POSITIONS  WANTfD 


DEVELOPMENT  AND  design  engineer.  Ten 
years  In  audio,  electro-mechanical,  sloe* 
tronic  music,  and  counter  circuitry.  Able  to 
originate  profitable  Ideaa  Desires  position  West 
Coast  or  Chicago.  Now  employed.  PW-llt7. 
Electronica 


SENIOR  ELECTRICAL  Engineer.  Ago  St,  B.8.. 

M.S..  Electronics  Major.  10  years  research. 
deTelopment  and  teet  experience  on  electro¬ 
mechanical  devices  and  Instrumenta  PW-IOSO. 
Electronica 


POSITION  WANTED — Technical  Writer.  Nine 
years'  experience  writing  technical  reports  In 
Journals  on  radio  communication  and  tste- 
vlsion  subjecta  Two  yra  experience  In  charge 
of  city  branch  televtston  sales  and  eenrlce  and 
editor  of  company  raagaxine  on  same  subjects 
presently  employed  In  this  latter  position.  De¬ 
sire  placement  as  technical  writer  or  editor  or 
company  Journal  or  charge  of  production  of 
technical  reports  on  training  manuala  Passed 
experience  with  federal  government.  Minimum 
salary  14500.00-17500.00.  David  Oneesln,  1171 
Berkeley  Rd..  Columbua  Ohio. 


BUSINiSS  OPPORTUNITY 


Chief  Eagtaeer— 

minor  partner  position  desired  la  small  sxlstlng 
or  projected  electro-mechanical  manufacturing 
Arm  engaged  In  defense  activity  in  central  U.  8. 
B8.  MS,  EE,  Professional  Electrical  Engineer. 
4  years  development  experience.  College  pro¬ 
fessor.  BO-8872,  Electronics. 


WANriD 


ANYTHING  within  reaeon  that  Is  wanted  In  the 
field  served  by  Electronica  can  be  quickly  lo¬ 
cated  through  bringing  it  to  the  attention  of 
thousands  of  men  whose  interest  Is  assured  be¬ 
cause  this  Is  the  business  paper  they  read. 


HBPLIBa  (Box  No.):  Addrew  to  office  nearest  pou 
NBW  YORK:  9S0  W.  itnd  Bt.  (ii) 

CHWAOO:  8i0  N.  Mickiffom  Ave.  (it) 

BAN  FRANCISCO:  98  Poet  Bt.  (8) 


SELLING  OPPORTUNITY  OPfERED 


REPRESENTATIVC8  WITH  Jobbers  and  man¬ 
ufacturers  contacta  for  molded  and  tubular 
paper  condenser  manufacturer.  Supply  details 
and  lines  handled— most  territories  open. 
RW-8912,  Electronica 


VARNISH  SALESMAN.  Opportunity  with  a 

future  offered  by  substantial  established 

eastern  manufacturer  for  young  experienced 

aggressive  ealeaman  who  knows  trade.  Our 

own  men  know  of  this  offer.  State  complete 

personal,  education  and  experience  background, 

with  aaiary  req u treme nta  SW-84B4.  Eiectronlce. 


EMPLOYMENT  SERVICES 


SALARIED  PERSONNEL.  M.000-125.000.  This 
confidential  service,  established  1927,  Is 
geared  to  needs  of  high  grade  men  who  seek 
a  change  of  connection  under  conditiona  assur¬ 
ing.  If  employed,  full  protection  to  present 
poeltlon.  Send  name  and  address  only  for 
detalla  Personal  consultation  Invited.  Jira 
Thayer  Jennings,  Dept.  L,  241  Orange  St.,  New 
Haven.  Conn^ _ 


OPENINGS: — BE’a,  BS  or  equlv.  Electronic. 

Chief  Engra  (const. -malnt.),  Instructora 
Anncr.-tech.  (Exp.  or  student),  Xmltter  Engra 
1st  fone  lie.  nec.  RRR-Radlo-TV  Employment 

Bureau.  Box  418,  Philadelphia,  Pa. _ 

SCIENTISTS’  AND  ENGINEERS’  Ass’n. — 

Radio  Engineering  and  communications 
Dept,  specializes  In  confidential  placement  of 
qualified  personnel— U.  S.  A  overseas.  Write 
Dept.  Mgr.,  Mrs.  R.  M.  Fish,  Woodbine  Rd.. 
Stamford.  Conn. 


POSITIONS  WANTID 


WANT 

DEFENSE  ORDERS? 

YOUR  PRODUCTS  ARE  NEEDED  BY 
WEST  COAST  AIRCRAFT  AND 
DEFENSE  INDUSTRY 

•  •  • 

Wt  regularly  cover  buyers  of  eloc- 
fronic  components  onxious  to  ploco 
defenso  orders  for  your  products 

•  •  • 

These  buyers  soy  cotologue  representation  is 
not  enough.  They  wont  to  deol  with  someone 
they  know  they  will  see  from  week  to  week; 
who  will  take  on  interest  in  their  require¬ 
ments,  expedite  when  neccssory  and  generally 
oct  os  o  responsible,  avoiloble  representotivc 
should. 

•  •  0 

Your  products  con  he  sold  now  on  defenso 
orders.  We  will  represent  you  or  oct  os 
i^bor.  Write,  wlrg  or  coll: 

WILLIAM  G.  ROUTH  CO. 

6P0  Morfcet  St.,  Son  Froncisco  4,  ColH. 
Yukon  4-4202 


ESTABLISHED  SALES  AGENCY 

With  following  In  Illinois  and  Indiana  soU- 
ing  oloctronic  and  oloctrlcol  monufacturors 
only  sooks  additional  quality  Uao.  Confl- 
doneos  roepoctod. 


SALES  ENGINEER  Executive  twenty  yean 
auccesaful  aalea  experience  In  electrical  and 
electronic  flelda  past  four  years  sales  manager 
for  national  components  manufacturer,  desires 
connection  with  reputable  firm  requiring  top 
ability  E.E.  degree.  Age  47.  PW.8777,  Elec¬ 
tronica  _ 


TEACHING  POSITION  Desired,  physics  or 
electr.  eng.  with  chance  for  research.  Ph.D., 
specialist  computers,  servos:  fine  record  as 
head,  analyaifi  group,  staff  physicist  large  corp. 
Many  papers,  book,  referencea  PW-8761, 
ivifctronics. 


ELECTRONIC  EQUIPMENT 

Engineer  owner  of  small  oloctronic  monu- 
iocturing  business  with  considsrabl#  bodi 
log  of  orders  now  hos  Invested  about  8100.- 
000  Including  substantial  cosh.  Not  In 
financial  trouble  and  boliovos  the  present 
situation  Justifios  very  rapid  and  sub¬ 
stantial  expansion.  Sooks  an  assecioto  ox¬ 
porioncod  in  this  industry  olthor  solos,  or 
the  physics  and  onglnooring  el  vacuum 
tube  monufcmtttjo  or  circuits,  with  ideas 
for  products,  government  a^  Industrial 
connections,  and  ablo  to  substantti^y 
match  the  present  owner's  Investment 


Equipment  Wonted  Advertising — poges  339,  362,  369  &  372 
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SEARCHLIGHT  SECTION 


POSITIONS 
OPEN  IN 
RESEARCH 

and 

AOVANCEO 

OEVELOPMENT 

PROGRAMS 


Researcb  Physicists 
Snior  Electnuic  EoEiieers 
Senior  Mechanical  Engineers 
Engineering  Physicists 
Circnit  Engineers 
Microwave  Engineers 
Vacuum  Tube  Research  Engineers 
Technical  Report  Writers 
Electronic  Technicians 

Experienced  or  Holding  Advanced 
Degrees  For  Research,  Design,  or 
Development  In 

Radar,  Servomechanisms,  Com¬ 
puters,  Receivers,  Photo  Emission, 
Secondary  Emission,  Converters, 
Pulse  and  Timing  Techniques,  Spe¬ 
cial  Test  Equipment,  Special  Pur¬ 
pose  Tubes,  Circuit  Design,  Solid 
State  Physics,  Light  and  Electron 
Optics,  etc. 

W*  iitrHe  intenstej  penonn*!  with  w- 
ptritiK0  in  thn  abort  fitlds  to  submit  • 
eompioto  and  detailad  resume  at  educa¬ 
tion  and  experience,  together  with  sal¬ 
ary  rquirements  and  arailobility  data,  ta: 

Tke  Employment  Department 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE  1,  INDIANA 


RESEARCH  -  DEVELOPMENT  •  DESIGN 


ENGINEERING  WITH  A  FUTURE 

The  steady  growth  of  several  established  research  and 
development  projects  has  created  a  number  of  exceptional 
engineering  opportunities  with  a  future. 


PHYSICISTS— ENGINEERS 

Positions  are  now  available  in  our  organization  for  quali¬ 
fied  physicists  and  engineers  with  backgrounds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  and  experience. 

If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unutuol  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel 


GOOra^E  AR 

AIRCRAFT  66^  R  P  O  R  A  T  I  O  N 
Akron  15,  Ohio 


AEROJET  ENGINEERING  CORPORATION 

World's  Largest  Rocket  Plant 
Needs 

Electronic  and  Electrical,  Mechanical,  and  Chemical  Engineers 
for  research,  design,  and  development  work  on  rockets,  rocket 
components,  and  guided  missiles. 

Give  experience,  education,  age.  work  references,  personal 
history,  salary  received  and  salary  expected. 

All  inquirlat  will  ba  conxiderud 
promptly  and  kapi  conliduatiol. 

AEROJET  ENGINEERING  CORPORATION 

P.  O.  BOX  296,  AZUSA,  CALIFORNIA 


SEARCHLIGHT  SECTION 


ElECTRONICS  ENGINEERS— At  alt 
ftolory  ond  •xpcrienc*  lovoU. 

RESEARCH  ON:  Antsnnov,  Scrvo- 
mechonitms.  Microwave  cctt.  and 
other  phaiet  of  communications 
and  navigation  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commerical  communicotions 
and  navigation  equipment. 

FIEID  ENGINEERS  —  Supervise 
installation  and  maintenance  of 
radio  and  radar  equipment.  Factory 
training  will  be  given.  Bose  salaries 
from  $4200  to  $6900  per  year. 
75%  bonus  for  time  spent  overseas. 
Troveting  and  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
— Practical  knowledge  of  radio, 
rodar.  or  TV  manufacturing  pro¬ 
cesses.  Good  knowledge  of  radio 
fundamentals  essential.  Bose  sal¬ 
aries  from  $3900  to  $5880. 

TECHNICAL  WRITERS  —  Knowledge 
of  rodar  fundamentals  or  radio  re¬ 
quired.  Work  closely  with  engineers 
to  gather  material  for  instruction 
and  maintenance  manuals.  Base 
salories  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  —  Re  ^ 
quire  knowledge  of  radio  funda¬ 
mentals  and  skill  in  use  of  measur¬ 
ing  instruments  and  laboratory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Salaries  from 
$362  to  $321  per  month. 

BASE  SALARIES  FOR  ALL  POSI- 
TIONS  LISTED  ABOVE  ARE  SUPPLE¬ 
MENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48  HOUR 
WEEK. 

Housing  is  no  problem  in  Boltimore. 

Excellent  group  insurance  and 
fomily  hospitalization  plan. 

Attroctive  retirement  plan  for  pro¬ 
fessional  personnel. 

Write  for  application: 

Engineering  Personnel  Supervisor 
BENDIX  RADIO  DIVISION  of 
Bendix  Aviotion  Corporotion 
Boltimore  4,  Maryland 
TOwson  2200 


ENGINEERS 

Needed  Immediately 

tor 

FAIRCHILD'S 

WuJe  Pro^ran, 

TOP  SALARY 

A//  Clas$iHcations  of 

ELECTRONIC  ENCINEERS 

•1*0 

ELECTRONIC  TECHNICIANS 

Convenient  interviews  will  be  arranged 

For  prompt  considerotion  tend  cemploto  rotumo 
of  education,  bockground  and  nporionce  to: 

Personnel  Manager 

FAIRCHILD 

FARMINGDALE,  LONG  ISLAND,  NEW  YORK 


ELECTRONIC  ENCINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

OF  CALIFORNIA 

180  S.  Alvorodo  SI.  Los  Angeles  4*  Csllf. 


PROJEG  ENGINEERS 

Fire  ycon  or  more  of  experience  hi  charge 
of  design  ond  dnvnlopmnnt  of  radio  and 
communicotion  cquipmnnt.  Mntt  bo  • 
graduate  of  o  credited  Engineering  School. 
Wtll  equipped  htborotoiy  in  modem  radio 
and  television  plant,  with  nxcollnnt  oppor- 
tunhiot  for  odrancemoot. 

Send  reenme  nf  qnnHficntinn*  In  Mr.  S.  F. 
Cosdn,  PerienntI  Director  of  the  HnlH- 
crafters  Cempeny 

*401  West  Fifth  Arc..  Chknen  24,  liUneis 


POSITIONS  AVAILABLE  WITH 

VARIAN  ASSOCIATES 

San  Carlos,  California 

MICROWAVE  AND  ELECTRONIC  DEVELOPMENT 

ENGINEERS,  qualified  for  work  in 
Microwave  research  and  development 
Klystron  tube  design 
Circuit  design 

Traveling  wove  tube  design 
Nuclear  induction 

MICROWAVE  TUBE  TECHNICIANS 
TEST  TECHNICIANS 
TECHNICAL  REPORT  WRITERS 
COMPUTERS _ 

li  you  are  qualliied  lor  one  oi  these  posilione  and  ore  interested  In  a  chollenglnq 
opportunity  with  an  expanding  orgonixotion  in  an  attractive  environment,  yon  are 
invited  to  tend  coniidentiol  delailx  to  the  Perxonnel  Director: 


VARIAN 


associates 


99  Washington  st. 


san  carlosy  calif. 
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SEARCHLIGHT  SECTION 


Research  Engineers 
Electrical  Engineers 
And  Physicists 

THE  FRANKUN  INSTUUTE 
LABORATORIES  for  RESEARCH 
and  DEVaOPMENT 

A 

kavt  openings  tor  personnel  with  0-10 
years'  enperience.  Advanced  degrees  are 
desirable  in  certain  of  the  positioat.  Fields 
of  interest  covered  ore:  Matheniotical 
Analysis  of  Physical  Problems,  Statistical 
Theory  ot  Communicotions,  Electromag¬ 
netic  Theory,  Servomechonisms,  Electrical 
Computing,  Advanced  and  Fundamental 
Circuit  Development,  Rador  ond  Pulse  Cr- 
cuits.  Operation  of  G.C.A.  or  Tracking 
Radar,  Aeronautical  Radio,  Automatic 
Controls,  Design  and  Development  of 
Small  Mechanical  and  Electro-mechanical 
Instruments,  and  Electricol  machinery. 

Send  resume  of  education  and  experience, 
solory  requirements  and  photograph  to: 

Personnel  Department 

THE  FRANKLIN  INSTITUTE 

Philadelphia  3  Pennsylvania 


electronic  engineers 

and 

phyncists 

Organization  established  in  1942.  Electronic 
research#  development#  and  production  must 
expand  to  meet  long-term#  pre-Korea  commit¬ 
ments.  Openings  in  cdl  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  arailable  at  all  /•vels. 

For  lalerriow  during  LRX.  Convonllon  and  Show,  inquire 
at  Woldorf-Aetoria  hotel  dook  for  Compony  Roproeontativo 
in  AIL  suilo.  Or  write  immodiatoly  to  Poraonnoi  Diroctor  of 

orne  ^ndtrumentd  oCaLorator^ 


INCOPPOKATtD 


160  Old  Country  Road,  Mineola 


Long  Island,  N.  Y. 


For  production  design  of  cdi- 
croft  radio  receivers,  trans¬ 
mitters,  Omni,  ADF  equip¬ 
ment.  Outstanding  oppor¬ 
tunity  for  experienced  ca¬ 
pable  design  engineers  and 
for  supervisor  to  head  group. 

LEAR#  INC. 

11916  W.  PICO  BLVD. 

LOS  ANGELES  64.  CALIF. 


VIBRATION  ENGINEER 

Prodact  development  laboratories  Kew 
Gardens,  L.  I.  needs  experienced  enfinecr 
to  do  shock  and  vibration  work  reloting  to 
microphonism  and  strength  of  vacuum 
tubes.  Must  be  able  to  w^  with  ond  do- 
sign  electro-mechanical  devices.  EE  or 
ME  degree  plus  minimum  2  years  experi¬ 
ence  in  electronics  preferably  with  specific 
vibration  experience.  Please  oddress  ra- 
plifs  to  personnel  monoger, 

SYLVANIA  ELECTRIC  PRODUCTS  INC. 

40-22  Lawrence  St.  Flushing,  N.  Y. 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 

MINIMUM 

REQUIREMENTS; 

1.  MA.  or  PhJ>.  in  Phyticn  or 
E.E. 

2.  Not  Ions  than  ilvo  yoois'  ox- 
porienco  in  advanend  ntoctronlc 
circuit  doTolopmont  with  a  rocord 
oi  accomplinhmnnt  giving  ori- 
dsneo  oi  an  unusual  dogroo  of 
ingnnuity  and  ability  In  thn  Held. 

3.  Minimum  ago  26  years. 

Hughes  Aircraft  Company 

Attsntion:  Mr.  lack  Harwood 

OJLVER  CITY.  CALIFORNIA 


The  W.  L.  MAXSON 

CORPORATION 

IS  SEEKING 

Outstanding 

ENGINEERS 

AND 

PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 

Immediately 

Minimum  Huquirumunt*  ora; 

1.  Five  to  ton  years'  sxpsrisncs  In  ndvnncsd 
sieetrsnlcs  or  In  isrvsmschnnism  nnd 
computar  rsssnrcli  and  dsvsispmsnt. 

2.  Outstanding  rscerd  ot  ingonnity- 

3.  Ph.  D.,  M.S.  or  oqntvolont. 


rsqniraniontt  to: 

The  W.  L.  MAXSON 

CORPORATION 

460  W.  34HI  St. 

New  York  1,  N.  Y. 
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Experienced 
ELECTRONICS — 
ENGINEERS... 


Development  Design  and 
Field  Engineering  of 
Electronic  Equipment 

A  limited  number  of  openings  for  Engineers 
with  PULSE  and  MICROWAVE  experience. 
EXCELLENT  WORKING  CONDITIONS 
Apply  in  writing  for  Personal  Interview,  giving 
complete  resume  and  salary  requirements  to; 


Director  Of  tnginv«ring  Personnel 

HAZELTINE 

electronics  Corporation 

ingin— ring  foe  m  Qnarinr  e#  o  Cnniuty 

58-2S  LITTLE  NECK  PARKWAY 
LITTLE  NECK,  L.  I„  N.  Y. 


POSITIONS 

IN  THE  WEST  FOR 

ELECTRONICS 

ENGINEERS 

For  Work  in  Fields  of 

Radar 

Servomechanisims 

Telemetering 

Microwaves 

Communications 


L*1 


Direct  Inquiry  To 

FIELD  TEST  DIRECTOR 


Box  391 

Holloman  Air  Force  Bose,  New  Mexico 


TRANSFORMER  DESIGN  ENGINEER 
CxptrtBiiMe  MMaMRleetlBni  MilnMr  witli  bIbc* 
tronle  trBn«f«rM9r-dMt|n  bhU  .rntniilMturini  ax* 
MrlMca  pmlerebty  evrier  herkiround.  P«r- 


■■MBt  WMt  CM»t  MMitlon,  exetliBnt  futurt  In 
•Hpandlni.  w«ll-B«tAbmh«d  Raid.  SBlBf7  ta  Match 
tralalai  and  axearianca.  Plaaaa  thra  IhH  dataila  la 
Rnt  rafly. 

LENRURT  ELECTRIC  CO.. 

San  Cartaa,  Callfarnia 


ENGINEERS-DESIGNERS 

EXPERIENCED 

in  TV  racaiTar.  compoaants  or  similar 
alactronie  davalopmant. 

PERMANENT 

stoil  positions  with  highly  ratod  product 
davolopmant  compemy. 

Work  domands  crootiTo  talant  and  high 
proiossional  ability.  Unusuolly  fino  worlc* 
ing  conditions  cmd  oquipmont. 

Designers  for  industry,  Inc. 
2915  Detroit  Ave.  Clevelond  13,  Ohio 
AHofitiofi:  i.  f.  ByrnHt 


SEMI-CONDUCTOR  RESEARCH 

Tha  lotamotlonal  Business  Machlnas 
Corporotlon  has  an  opaning  lor  o  quali- 
Had  physicist  in  on  expanding  program 
oi  research  and  development  on  semi¬ 
conductors. 

Quali/icotions  includa  PhJ).  or  aguiroJanf 
with  axtansjva  axparianca  and  iundamantoJ 


Applications  with  dotoUs  should  bo  sont 
to  tho  Managor  of  tho  Cnginooring  Lob- 
orotory.  Intomational  Businoss  Mochinos 
Corporation,  Poughhoapsio,  Naw  York. 


ENGINEERS  WANTED 

North  Jersey  manufacturer  wants  engi¬ 
neers  thoroughly  experienced  in  any  of  the 
following  lines:  Cathode  Roy  Tubes,  Min¬ 
iature,  Subminiature  Tubes,  Special  Radar 
Tubes,  and  Circuit  Design  work.  Excellent 
opportunities.  Write  complete  detoils  and 
salary  desired  in  first  letter.  All  replies 
confidential. 

P-lte57,  Electronic. 

S30  W.  42  St..  New  York  II,  N.  T. 


Immediate  Openings  for 

ELECTRICAL  AND 


with  experience  in  design  of 
electronic  circuits  and  con¬ 
struction  of  HF  and  UHF 
equipment  for  long  range 
programs  of  design  and  de¬ 
velopment  of  piloted  and 
pilotless  aircraft.  Liberal 
travel  allowances,  excellent 
housing  facilities  available. 

Submit  resume  to 

ENGINEERING  PERSONNEL  SECTION 

CHANCE  V0U6HT 
AIRCRAFT 

P.  O.  BOX  5907 

DALLAS,  TEXAS 


ELECTRONIC 


Excellent  opportunities  are  offered 
by  one  of  the  leading  concerns  in 
the  electronic  computer  field  to 
engineers  with  development  or  de¬ 
sign  experience  in  video  and  pulse 
circuitry  or  test  and  maintenance 
experience  in  the  radar,  television, 
or  computer  fields. 

Send  complete  resumes  and  salary 
requirements  to: 

Personnel  Deportment 

ECKERT-MAUCHLY  COMPUTER 
CORPORATION 

3747  Ridge  Avenue,  Philadelphia  32, 
Pennsylvania 

Subsidiarf  of  Remington  Rand  Ine. 
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RADAR, 

COAAMUNiariONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Oveneos  Auignmonti 

Technical  Qualifications: 

1.  At  ImsI  3  juan'  practical  •spoilanea 

la  Installation  ond  moialonaaco. 

2.  Nott  Totorons  ETM  1/c  ec  hlfW. 

3.  Araiy  Totoroas  TECH/^T  or  bighor. 

Personal  Qualifications: 

1.  Ago.  OTor  22 — mast  posa  physleal 

asamlnatlon. 

2.  Ability  to  assamo  rosponsibility. 

3.  Must  stand  tborougb  chatoetoi  ta* 

▼ostlgatloa. 

4.  Willing  to  go  OTorsoas  ior  1  yoar. 

Boa#  pay.  bonus.  Iloiag  allowaaet. 
▼ocotloa  add  up  to  S7A00.00  por  yoar. 
Pomumoat  coanoctlon  witb  coorpaay 
posoibU. 

Apply  by  Writing  to 

A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Mon  gnaUfiod  ta  RADAX.  COMMUMICA- 
TIONS  or  SON AB  givo  cooploto  bistary. 
latoroiow  will  bo  arrongod  ior  saecooo- 
ial  appUcoats. 


ENGINEERING 

OPPORTUNITIES 

Westinghouse 

Wanted: 

OtSION  INGINKRS 
PIILO  ENGINIIRS 
TECHNICAL  WRITERS 

Mart  bora  at  loort  eoo  roof's  osporioaco. 

For  «oi<E  00  oirbomo  rador.  tbipbomo 
radar,  radio  eoaiaiaoicotioas  sgpt..  aiicra* 
wora  raloy,  or  oiicro-waTO  coainaaicatioas. 

Good  pay,  oxcollont  troibiag  caodiHoat; 
adraacoiasat  oa  iodhridaol  ararit;  locoHoa 
laltboora. 

Sood  rasaaw  of  asporionco  and  odaeo* 
lioa  to:  Manogor  of  Indartriol  Rolotioat, 

WESTINGHOUSE  ELECTRIC  CORP. 

Slip  Wttkaas  Aoo.  Sotthnsto  3.  Marytand 


ATOMIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 

•  RELAYS 

•  TELEMETERING 
•  PULSE  CIRCUITS 
•  UHF  TECHNIQUES 

•  SERVO-MECHANISMS 
•  INSTRUMENTATION 
•  QUALITY  CONTROL 

•  LOW  POWER  APPLICATION 

•  TEST  EQUIPMENT  RELATING 
TO  THE  ABOVE  FIELDS 

These  are  PERMANENT  POSITIONS  with  Sandia  Corporation  in 
Albuquerque,  New  Mexico.  Sondio  Laboratory  is  operated  by  Sandia 
Corporation,  a  subsidiary  of  Western  Electric  Company,  under  contract 
with  the  ATOMIC  ENERGY  COMMISSION.  This  loboratoiy  offers 
good  working  conditions  and  liberal  employee  benefits,  including  paid 
vocations,  sick  leave,  and  a  retirement  plan. 

Albuquerque,  center  of  a  metropolitan  area  of  150,000,  is  located  in 
the  Rio  Grande  Valley  at  the  foot  of  the  Sandia  Mountains  .  .  .  the 
heart  of  the  "Land  of  Enchantment".  Climate  is  sunny,  mild  and  dry 
the  year  'round. 

MAKE  APPLICATION  TO: 

PROFESSIONAL  EMPLOYMENT  DIV. 

SANDIA  CORPORATION 

SANDIA  BASE  ALBUQUERQUE,  NEW  MEXICO 


CIRCUIT  ENGINEERS 

To  diroct  Iba  doTolopmanl  ol  noa4iaaaT  drcnlis.  Must  boro  dogroo  la  ElacMeal 
Engiaaariag  or  Eaginaoriag  Physics.  Sororol  yoois'  ozporlonco  togaiiod  la  Ibo 
naolyais  and  sxporlaiontal  faiTOStigatloa  oi  mognotie  ompliliots.  pulsod  dicuiis,  or 
oloctroalc  drcnita  oporoting  at  carrlor  caul  radio  iroqnotwioa. 

A  FIRM  OPPORTUNITT  IS  OFFERED  TO  CREATE  AMD  SUPERVISE  A  LABORA¬ 
TORY  PROGRAM  FOR  COMPUTER  APPUCATIOMR 

la  roplying,  stato  fullyi  troialag,  dotailiag  adoaacod  physics  aad  auitb:  oaporioaeo. 
ompboaisiag  dicuit  work  oad  suporrisory  gsolgninonto. 

All  iaguirlss  ceniidonttal  •  Locttl  iatorriows  anoagod 

Pioneers  in  the  development  of  Digital  Computer  techniques 
St.  Paul  4,  Minnesota 
"You  will  enjoy  living  in  Minnesota"  Qp^ 
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OPPORTUNITIES  AT  THE 
BRUSH  DEVELOPMENT  COMPANY 

for  PHYSICISTS  &  ELECTRICAL 
ENGINEERS 

Leaders  in  the  Fields  of: 

Pieio-electric  Crystals  and  Ceramics 
Electro-ocoustics — 

Mognetic  Recording — 

Ultasonics — 

Industrial  and  Research  Instrument — 

Increased  activities  and  a  highly  promising  future  leads  us  to  odd  to 
our  highly  skilled  staff.  Conditions  are  friendly  and  problems  highly 
stimulating  and  the  field  offers  opportunity  for  expansion. 

Compensation,  pension  plans  and  general  personnel  policies  will  moke 
these  situations  highly  attractive  to  the  most  able  people  in  the  field. 

Write  Vice  President  in  charge  of  Engineering 
3405  Perkins  Avenue;  Cleveland  14,  Ohio 


CHIEF  PRODUCTION  ENGINEER 

Leading  development  and  manufacturing  company  in  computer 
and  instrument  fields  has  opening  in  newly  organized  production 
division  for  experienced  Chief  Production  Engineer.  MUST  BE 
QUAUFIED  TO  ORGANIZE  AND  STAFF  A  PRODUCTION 
ENGINEERING  DEPARTMENT. 

Experience  in  development  production,  methods,  tool  engineer¬ 
ing,  metal  working  practices,  electrical  assembly  and  quality 
control  essential.  Salary  commensurate  with  experience  and 
ability. 


Mre. 

Pioneers  in  the  development  of  Digital  Computer  techniques. 
St.  Paul  4,  Minnesota 
"You  will  enjoy  IMng  in  Minnesota." 


General  Electric 

NEEDS 

ENGINEERS 

and 

PHYSICISTS 

Postions  available  in  our  Aircraft  Gas  Tur¬ 
bine  Divisions,  Lockland,  Ohio,  and  Lynn, 
Moss,  plants  for  experienced  mechonicol, 
electrical,  aeronautical  and  metallurgical 
engineers  and  physicists.  Please  send 
resume  to  Personnel  Office,  Aircraft  Gas 
Turbine  Divisions,  920  Western  Avenue, 
West  Lynn,  Moss. 


6ENERALOELECTRIC 


WANTED 

Rosoarch  and  DoToIopmont  Enginoars 
and  PhysIcUts  with  oducalional  back¬ 
ground  in  raochonical.  eloctrieal  or 
olectronic  onginooring,  physics  or  on- 
ginooring  physics  for  oponings  in  plont 
and  laboratory  instrumontotion,  physi¬ 
cal  moosuromonts,  geophysics,  and  in- 
dustrial  oloctronics.  Prefar  persoiu  with 
two  to  four  years  experience  in  experi¬ 
mental  research  design  and  derelop- 
ment  oi  instruments,  intricate  mechan¬ 
isms,  electronic  apparatus,  optical 
equipment,  servo-mechanisms  or  allied 
fields.  Positioiu  are  oi  immediate  and 
permanent  importance  to  our  operations. 

Write  Personnel  Director 
Reseorch  and  Devetopment  Department 

PHILLIPS  PETROLEUM  COMPANY 
Bartlesville,  Oklahoma 


SCIENTISTS 

AND 

ENGINEERS 


challenging  research  and  ad¬ 
vanced  development  in  fields  of 

RADAt 
GVROSCOPfS 
SERVOMECHANISMS 
MECHANICAL  SYSTEMS 
ELECTRONICS  CIRCUITS 
APPLIED  PHYSICS  AND  MATH 
PRECISION  MECHANICAL  DEVICES 
ELECTRICAL  SYSTEM  DESIGN 
GENERAL  ELECTRONICS 
INSTRUMENTATION 
MICROWAVES 
COMPUTERS 
AUTOPILOTS 

Scientific  or  engineering 
degree,  and  extensive  technical 
experience  required. 

Write; 

Manager,  Engineering  Periotmel 

m  AIRCRAFT  CORPORATION 

P.O.  Box  1.  BuHalo  5,  N.  Y. 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovoilable  for  high¬ 
est  caliber  personnel  in  the  fitid 
of  oirbome  outomatic  electro¬ 
mechanical  control  equipment. 

MECHANICAL  OESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
JUNIOR  ENGINEERS 

New  and  expanding  division  of  on  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
involved  deals  with  the  monufocture  and 
development  of  highly  complex  equipment 
of  the  most  odvonced  type. 

Write  Of  Apply 
AC  Spark  Plug  Divitian 

GENERAL  MOTORS  CORPORATION 

192S  E.  Kenilworth  Place 
Milwaukoe  2,  Wisconsin 
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BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 

OFFERS  IMMEDIATE  POSITIONS  IN  ENGINEERING  FOR  THE 
DEVELOPMENT  OF  GUIDED  MISSILES,  RADAR,  SONAR.  SALARY 
COMMENSURATE  WITH  EXPERIENCE,  TRAINING  &  ABILITY. 

SENIOR  ENGINEERS  JUNIOR  ENGINEERS 

Electro-mechanical.  Designs  for  For  laboratory  design  &  tests  & 
instrumentation,  sensing  instru-  field  tests  of  electronic  equip¬ 
ments  &  servo-mechanisms.  ment. 

SENIOR  &  JUNIOR  ENGINEERS 
For  the  design  of  servo-amplifiers,  pulse 
circuits,  amplifiers,  antenna,  VHF-UHF- 
transmitters  &  receivers. 

Permanent  employment  in  modern  factory  with  excellent  working 
conditions,  including  health  insurance  &  vacation  plan. 

Periodic  wage  &  promotion  review. 

Address  Replies;  ATT:  tNGINllKING  PlRSONMtL  MGR. 


BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 

11600  Sherman  Way  No.  Hollywood,  Calif. 


CIRCUIT  ENGINEERS 

Physics  laboratories.  Bayside.  L  I.  NY 
needs  iunior  and  senior  engineers  to 
work  on  government  sponsored  prelects 
in  the  Held  oi  radar  and  navigation. 
Jr.  eaglneers:  BS  in  EE  or  physics  and  a 
minimum  oi  ons  ysor's  experience  in 
Circuit  development  essential.  Good 
background  in  pulse.  rJ_  or  servo  tech¬ 
niques  desirable.  Sr.  engineers:  BS  in 
EE  or  physics  and  a  minimum  oi  5  years 
experience  in  Circuit  development  essen¬ 
tial.  Good  background  in  pulse.  rJ.  or 
servo  techniques  desirable. 

Pleeie  Address  replies  to; 
Personnel  Manager 

SYLVANIA  ELECTRIC 
PRODUCTS,  INC. 

40-22  Lawrence  St.,  Flushing,  N.  Y. 


ENGINEERS  -  PHYSICISTS  -  MATHEMATICIANS 

Th«  steady  growth  oi  Molpar's  research  and  development  pro¬ 
tean  has  created  a  number  of  exceptional  opportunities  for  quali¬ 
fied  engineering  persoimel  in  the  following  clossiiications: 

Senior  Electronic  Engineers  to  fill  req>onsible  posi¬ 
tions  in  equipment  design  groups  or  for  advanced 
development  on  components  and  circuits. 

Mechanical  Engineers  with  experience  in  packaging 
military  electronic  apparatus. 

Physicists  and  Mathematicians  for  stimulating  work 
on  research  problems. 

These  are  permanent  positions  in  a  modem,  well-equipped  lab¬ 
oratory  with  highly  technical  professional  group.  Opportunity  for 
advancement  limited  only  by  initiative  and  ability. 

All  replies  are  held  in  strict  confidence.  Send  resume  to: 

MELPAR,  INC. 

452  Swann  Avenue  Alexandria,  Virginia 


NATIONAL  UNION 
RESEARCH 
OlViSION 

Sunior  unqiiiMn  umd  phyuidsls  cm 
nuudud  lor  ruMcoch  oad  dqvulopmunt 
of  Caihodu  Boy.  Submlnlotuiu.  Suceod- 
ary  Emiaaion,  and  highly  apadalfamd 
typM  oi  Vacuum  Tubaa. 

Junior  DocMcol  Enginoora  aro  doalrod 
ior  training  aa  tub#  or  etrenit  doaign 
onginooia. 

Mon  quoliiiod  by  virtno  ol  odnootlon  or 
oxporloneo  to  hondlo  pioblonu  far  flio 
Hold  oi  tub#  or  eitenit  doaign  oro  in- 
vitod  to  aond  ibair  raaiimoa  to: 

Olvlaional  Poraoruml  Monagar 

NATIONAL  UNION  RESEARCH  DIVISION 

ISO  SaoHoud  M.  Oruuga,  H.  J. 


TRANSMIHER  ENGINEER 

Exc*U*nt  opportuaitT  for  a  eopobfo  traas- 
Butter  •agiaaar  for  our  oppUcotioa  dapcDt- 
maat*  A  braod  axparfoaea  in  powar  tuba 
drcttiti  with  coacaatrotiaa  la  braodcoft 
ar  V.HT.  raagm  Is  aaeassary.  This  fo  o 
parBOBaBl  positiaa  with  aaa  al  tba  aldast 
pawar  tuba  caaipaaias  la  Aaiarica  oad 
oasaeiatad  with  a  warkl-wida  arqoaiso- 
tioa.  Wa  ailar  axcaUaat  passibiUtias  tor 
odTaacamaat;  salorr  cammaasur«rta  with 
obUitT.  Writa  full  datoUs  la  eoafidaaea. 

AMPEREX  ELECTRONICS  CORP. 
25  Woahington  St.,  Brooklyn  1,  N.  Y. 
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^  A.C.  MOTORS 

S071930,  Delco,  115  V.,  60  Cycle,  7000  '<  ’ 
r.p.in.  Price  $4.30  eech  net.  ^  > 

36930-2,  hlaydon  Tim- 
ing  Motor,  110  V.,  60 

Price  $3.00  eo.  net. 

Telechron  Synchronous  Motor,  type  BC,  <  [ 
1 10V,  60  cycle,  60  RPM,  6  W.  ; , 
Price  $4.00  each  net.  ! 
Type  1600  Hoydon  Timing  Motor — 110 
V.,  60  cycle,  2.2  w.,  1/240  r.p.m.  <[ 
Price  $3.00  each  net.  *  > 

Type  1600  Hoydon  Timing  AAotor  110 
V.,  60  cycle,  2.3  w.,  1  r.p.m.  <  [ 

Price  $3.00  each  net.  < , 

Type  1600  Hoydon  Timing  Motor  110 
V.,  60  cycle,  2.2  w.,  1  1/5  r.p.m. 

Price  $3.00  each  net.  < 

Typa  1600  Hoydon  Timing  Motor  110  < 
V.,  60  ^le,  3.5  w.,  1  r.p.m.  With  ‘ 
shift  unit  for  outomotic  engoging  ond  , 
disengoging  of  geors.  < 

Prica  $3.30  each  net.  ! 
Type  1600  Hoydon  Timing  Motor,  110  * 
V.,  60  cycle,  2.2  w.,  1/60  r.p.m.  J 
Price  $3.00  each  net.  < 

Eettem  Air  Devices  Type  J33  Synchron-  < 
ous  Motor  115  V.,  400  cycle,  3  phose,  | 
8,000  r.p.m.  Price  $8.30  each  net  , 

Tolochron  Synchianons  Motor,  Type  B3,  ! 
115  V.,  60  cycle,  2  r.p.m.,  4  w. 

Price  $3.00  each  net. 

Baiftor-Calman  Control  Motor,  Type 
AYLC  5091,  reversible  24  volts  D.C. 

.7  amps  1  R.P.M.,  Torque  500  in.  lbs. 
Contains  2  adjustable  limit  switches 
with  contacts  for  position  indication,  i 
Ideal  for  use  os  a  remote  positioner  of  i 
o  beam  or  television  antenna  rotator, 
will  operate  on  A.C.  60  cycle. 

Price  $6.30  each  net 

SERVO  MOTORS 

CK  1,  Pieneer,  2  phase,  400  cycle. 

Price  $10.00  each  not. 
CK  2  Pienaar,  2  phase,  400  cycle. 

Price  $14.00  each  net  ! 
10047-2-A  Pioneer  2  phase,  400  cycle,  ; 
with  40:1  reduction  gear. 

Price  $10.00  each  net 
PPC-23-16  Diehl  Low-lnertio  20  V.,  60 
cycle,  2  phase,  1600  r.p.m.,  85  amps. 

Price  $10.00  each  net. 
CIC2,  Pienaar,  2  phase,  400  cycle,  with 
40:1  reduction  gear. 

Price  $13.30  each  net. 

MINNIAPOLIS-HONEYWELL  TYPE  B 
Part  Ne.  G303AY,  115  V.,  400  cycle, 

2  phase,  built-in  geor  reduction,  50 
lbs.  in  torque.  Price  $10.00  each  net. 


Kellsman  Type  776-01  400  cycle  2 
phase  drag-cup  type,  fix  phase  voltage 
29,  variable  phose  35V.  maximum, 
frequency  400  cycle. 

Price  $10.30  each  net. 

REMOTE  INDICATING 
*  MAGNESYN  COMPASS  SET 

Pioneer  Type  AN3730-2  Indicator  ond 
AN5730-3  Tronsmitter  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  sealed  hexes. 


Kellsman  Remote  Indicating  Compan  Set  > 

Tronsmitter  part  No.  679-01,  irtdicotor  c 
port  No.  680k-03,  26  V.,  400  cycle.  \ 

Price  $12.30  each  net.  * 

GYROS 

Schwein  Free  &  Rote 
Gyro  type  46800. 

Consists  of  two  28 
V.  D.C.  constont 
speed  gyros.  Size 
8"  X  4.25"  X  4.25". 

Price  $13.00  ea.  net.  » 

Sperry  A5  Directional 
Gyro,  Part  No. 

656029,  115  volts, 

400  cycle,  3  phase. 

I  Price  $20.00  each  net. 

»  Sperry  AS  Amplifier  Rock  Part  No.  $ 

*  644890.  Contains  Weston  Frequency  j 

^  Meter.  350  to  450  cycle  and  400  < 
t  cycle,  0  to  130  voltmeter.  4 

^  Price  $13.00  each  net.  3 

t  Sperry  AS  Control  Unit  Part  No.  3 

^  644836.  Price  $7.30  each  net.  j 

t  Sperry  AS  Azimuth  Follow-Up  Amplifier  1 
f  Part  No.  656030.  With  tube.  3 

Price  $3.30  each  net.  i 
!  Sperry  AS  Autopilot  Indicator:  contains  t 

>  Pioneer  AY20  Autosyn  26  V.,  400  < 

I  cycle.  Price  $9.30  ea.  net. 

>  Pieneer  Type  1 2800-1 -D  Gyro  Servo 
J  Unit.  115  V.,  400  cycle,  3  phase. 

Price  $13.00  each  net. 
Norden  Type  M7  Vertical  Gyro.  26  V., 

>  D.C.  Price  $19.00  each  net. 

I  Allen  Calculator,  Type  Cl  Bonk  ond 

>  Turn  Indicator,  Port  No.  21500,  28 
I  V.  D.C.  Contains  28  V.  D.C.  con- 
I  stant  speed  gyro. 

I  >  Price  $10.00  each  net. 

*  I  Type  Cl  auto-pilot  formation  stick,  part 
\ ;  No.  G1080A3.  Price  $13.00  each  net. 

— i  "H  GOVERNMENT  ap- 

^1  T  I  proved  instrument 

L  |V  I  I  repair  station  No. 

1  IVI  C  n  ■  1  3564. 


D.C.  MOTORS 


3069623,  Delco  Constant  Speed,  27  V., 
120  r.p.m.  Built-in  reduction  gears 
and  governor.  Price  $7.30  each  net. 

C-2SP-1A,  John  Oster  Series  Motor,  27 
V.,  0.7  amps.,  7000  r.p.m.,  1/100 
h.p.  Price  $4.30  each  not. 

Jaeger  Watch  Ca.  Type  44-K-2  Con¬ 
tactor  A4otor,  Operates  on  3  to  4.5 
volts  D.C.  Mokes  one  contact  per 
second.  Price  $2.00  each  not. 

Goneral  Electric  Type  5BA10AJ52C,  27 
V.  D.C.,  0.65  amps.,  14  oz.  n. 
torque,  145  r.p.m.  Shunt  Wourtd,  4 
lead  reversible.  Price  $6.30  each  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.D.C.,  0.5  amps.,  8  oz.,  in.  torque, 
250  r.p.m.  Shunt  Wound,  4  leads  re¬ 
versible.  Price  $6.30  each  not. 

General  Electric  Type  5BA10JI8D,  27  V. 
0.7  amps.  1 1 0  R.P.M.  1  oz.  ft.  torque. 

Price  $6.30  ee.  net. 

:  D.C.  ALNICO  FIELD  MOTORS 

>  s.'s.  FD6-18.  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.30  each  net. 

>  S.  S.  FD6-21.  Diehl,  27  V.,  10,000  r.p.m. 

,  Price  $6.30  each  not. 

;  3069466  Delco  27.5  V.  10,000  R.P.M. 

y  Price  $10.00  on.  not 

>  706343  Delco  27.5  V.  10,000  R.P.M. 

y  Shaft  0.5  in.  long.  Price  $7.30  eo.  net. 

1^  3068371  Delco  27.5  V.  10,000  R.P.M. 
with  blower  assembly. 

Price  $13.00  ca.  net. 
3069370  Delco  27.5  V.,  10,000  R.P.M. 

Price  $13.00  each  net. 
3072400  Delco  27.5  V.  10,000  R.P.M 
Shaft  0.5  in.  long  with  worm  gear. 

Price  $10.00  ea.  net. 


8TJ9PAB  Transmit- 

Price  $4.00  each  net. 
8DJ11-PCY  Indicator,  24  V.  Dial 
marked  — 10*  to  -f-65*. 

Price  $6.00  each  net. 
8DJ11-PCY  Indicator,  24  V.  Dial 
Marked  0  to  360*. 

Price  $7.30  eech  net. 

AMPLIFIER 

Pioneer  Gyre  Flux  Gate  AmaKfior,  Type 

12076-1 -A. 

Price  $23.00  ea.  net,  with  tubes. 
G.  E.  Serve  Amplifier  Type  2CV2A1,  115 
V.  400  cycle.  Price  $10.00  ea.  net. 
Minneapolis  Henoywell  AmpHfior  Type 
G403,  115V.  400  cycle.  Price  $8.00 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


8DJ11-PCY 

marked  - 
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INVERTERS  < ; 

Wiaclimfar  Cotp,  Inverter  PU/16  type 
MG  750,  Input  24  V.D.C.,  60  amps.  <  | 
Output  115  V,  400  cycle,  1  phase,  ]  > 
6.5  amps.  Price  $60.00  eedi  Mt.  <  | 
Leleed  type  10285,  Input  28  V.  D.C  at  )  > 
60  amps.  Output  115  V.  3  phase  at  <  [ 
750  V.A.,  26  V.,  400  cycle,  single  '  > 
phase  ot  50  V.A.  <  > 

Price  $100.00  eadi  act  <  | 
149H,  Hekser  Cebet.  Input  28  V.  at  44  <  | 
amps.  Output  26  V.  at  250  V.A.,  400  *  > 
cycle  and  115  V.  at  500  V.A.,  400  I  - 
cycle.  Price  $50.00  eedi  Mt.  < 

149F,  Holtser  Cebot.  Input  28  V.  at  36  <  ; 
amps.  Output  26  V.  at  250  V.A.,  400  *  > 
cycle  and  115  V.  at  500  V.A.,  400  ;• 
cycle.  Price  $50.00  eeck  Mt.  <  | 

12117.  Pioneer.  Input  12  V.D.C.  Out- 
put  26  V.,  400  cycle,  6  V.A.  ; . 

Price  $30.00  each  net.  <  * 
12117-2  Pioaeor.  Input  24  V.O.C.  { > 
Output  26  V.  400  cycle,  6  V.A.  <  [ 
Price  $25.00  each  net.  *  > 
12116-2-A  Pioneer.  Input  24  volts  D.C.,  <  E 
5  amps.  Output  1 1 5  volts  400  cycle  | 
tingle  phase  45  watts.  < 

Price  $100.00  eocb  net.  ; 
5D21NJ3A  General  Electric.  Input  24  ‘ 
V.D.C.  Output  115  V.,  400  cycle  at  ] 
485  V.A.  Price  $25.00  eeck  net.  < 
PE  210,  BeHentiM.  Input  28  V.D.C.  at  < 
90  amps.  Output  115  V.,  400  cycle  * 
at  1.5  K.V.A.  Price  $50.00  eecb  net.  ; 

ACTUATORS 

White  Redgers  Electric  Ce.  type  6905,  ' 
number  3,  12  V.,  O.C.,  1.3  amps.,  1 
1 V5  RPM,  torque  75"  in  lbs.,  eon-  < 
tains  odjustoble  limit  switches. 

Price  $10.50  each  net 

METERS 

Westen  Preqnency  Meter,  Model  637, 
350  to  450  cycles,  1 15  volts. 

Price  $10.00  eeck  net. 
Westen  VeHmeter.  Model  833,  0  to  1 30  4 
volts,  400  cycle.  Price  $4.00  each  net.  j 
Westen  Vehnietei.  Mo^l  606,  Type  i 
204  P,  0  to  30  volts  D.  C.  i 

Price  $4.25  eeck  net.  ^ 
Westen  Ammeter.  Model  506,  Type  < 
S-61209,  20-0  100  amps.  D.  C.  I 
Price  $7.50  Mch  net  with  ext.  shnat.  < 
Westen  Ammeter.  Type  FI,  Dwg.  No.  ! 
1 1 6465,  0  to  1 50  amps.  D.  C. 

Price  $6.00  eeck  net.  ] 
With  ext.  shnnt  $9.00  each  net.  ! 
WesHngkeese  Ammeter.  Type  1090- 
D-120,  120-0-120  amp.  D.  C. 

Price  $4.50  eech  net. 
Westinghense  Ammeter,  type  El,  part 
No.  T 1 62965,  range  0-300  amps.  D.C. 

Price  $7.50  each  net. 
Westen  Vehammetar,  type  201-P,  Mod. 
606,  range  0-30  volts  D.C.  ond  0-30 
amps,  with  shunt. 

Price  $12.50  Mch  net. 


CARBON  PILE  VOLTAGE 
REGULATOR 

Lelend  Electric  Ce.,  type  B.  Philco  Spec. 
451-1288,  input  21  to  30  Volts  D.C, 
reguloted  voltoge  18.25  at  5  amps. 

Price  $6.50  Mch  net. 
Western  Electric  Transtot  Veltaga  Regn- 
letor,  W.E.Co  Spec  V-1 22855,  load 
K.V.A.  0.5,  input  1 1 5  volts,  400  cycles, 
V.A.  126,  mox  amps  5.5,  output  od- 
justable  92-115  volts.  Western  Elec¬ 
tric  No  KS  5945L01 

Price  $10.50  each  net. 

RECTIFIER  POWER  SUPPLY 

Cenerel  Electric,  Input  230  V.  60  cycle 
3  phose.  Output  130  amps,  at  28  V. 
D.C.  ContirHJOus  duty,  fan  cooled,  has 
adjustable  input  tops.  G.E.  nr>odel  No. 
6RC146F.  Size:  Height  46",  width 
28",  depth  \7W.  Price  $225.00 
Mch  net.  New 

PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle. 

Price  $7.50  eeck  net. 
AY14G.,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  eeck  net. 
AY20,  26  V.,  400  cycle. 

Price  $7.50  each  net. 


AY5,  26V.,  400  cycle.  Has 
hollow  shaft. 

Price  $7.50  M.  net. 


AY54D,  26  V.,  400  cycle,  with  pointer 
for  I  81  &  I  82  Indicator. 

Price  $10.50  eeck  net 

PRECISION  AUTOSYNS 

AY131D,  new  with  calibration  curve. 

Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360*, 
26  V.,  400  cycle. 

Price  $20.00  each  net. 
Type  6007-39,  Dual,  Dial  groduated  0 
to  360*,  26  V.,  400  cycle. 

Price  $30.00  Mch  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifiar  Assembly 

Soturoble  Reoctor  type  output  trans¬ 
former.  Designed  to  supply  one  phose 
of  400  cycle  servo  motor. 

Price  $12.50  eech  net. 

PIONEER  TORQUE  UNIT 
;  AMPLIFIER 

\  Type  12073-1 -A,  5  hjbe  amplifier,  Mog- 
t  nesyn  input,  1 1 5  V.,  400  cycle. 

f  Price  $17.50  each  net  with  tnbes. 


iNSTRi^^ 
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BLOWER  ASSEMBLY 

Jebn  Osier,  MX-215/AP6  28  V.D.C, 
7000  r.p.m.  1/100  h.p. 

Price  $8.50  each  net. 
Westingbeeta  Type  FL  Blower,  115  V., 
400  cycle,  6700  r.p.m..  Airflow  17 
C.F.M.  Price  $7.50  each  net. 

RATE  GENERATORS 


FI  6,  Electric  Indice  ter  Ce.,  two-phoie, 
22  V.  per  phase  at  1800  r.p.m. 

Price  $12.00  eech  net. 
J36A,  Eestem  Air  Devices,  .02  V.  per 
r.p.m.  Price  $12.50  eech  net 

8-68,  Electric  Indiceter  Ce^  Rotation 
Indicator,  110  V.,  60  cycle,  I  ptwse. 

Price  $14.00  eecb  net. 
PM-1-M  Electric  Indiceter  Ce.  Some  as 
type  B35.  2  V.  per  100  R.P.M.  Max. 
speed  5,000  R.P.M.  Con  be  used  os 
D.C.  motor,  1/77  H.P.  115  V.  D.C. 

Price  $14.00  m.  net. 

SINE-COSINE  GENERATORS 

(Receivers) 

FPE  43-1,  Diehl,  115  V.,  400  cycle. 

Price  $20.00  eech  net. 


SYNCHROS 

IF  Special  Repeater, 

115  V.,  400  cycle. 

Will  operate  on  60 
cycle  at  reduced 
voltoge. 

Price  $15.00  eecb  net. 
2J1F3  Sebyn  Genereter  115  volts,  400 
cycle.  Price  $5.50  eech  net. 

2J1G1  Centre!  Transformer,  57.5/57.5 
V.,  400  cycle.  Price  $1.90  eech  net. 
2J1H1  Ssisyn  Differential  Generator, 
57.5/57.5  V.,  400  cycle. 

Price  $3.25  eech  net. 
W.  E.  KS-S9S0-I.2,  Size  5  Generator, 
115  V.,  400  cycle. 

Price  $10.00  eech  net. 
1G  Genereter  115  V.,  60  cycle. 

Price  $40.00  eech  net 
SG  Genereter  1 1 5  volts,  60  cycle. 

Price  $50.00  eech  net. 
2J1F1  Sebyn  GMereter,  115  V.,  400 
cycle.  Price  $3.50  ee^  net. 

5SD6  Differential  Genereter  90/90  V., 
400  cycle.  Price  $15.00  eech  net. 
1CT  Cantrel  Trees  former,  90/55  volts, 
60  cycle.  Price  $40.00  eech  net. 

POSITION  TRANSMITTER 

>  Pieneer  Type  4550-2-A  Position  Trons- 
^  mitter,  26  volts  400  cycb,  gear  ratic 
b  2:1.  Price  $15.00  eech  net. 
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INVERTERS 


BROWN  TELEPLOTTER 
RECEIVER 

Model  791X1R 

115  volt  «0  cyciM 


Compost  Indicoto* 

l>82F  CompoM  Indicator. 
0-3(0*-6  In.  dial.  26  v.  400  cy. 
8-12  tr.  60  cy.  Idea)  position 
indicator.  Stock  #SA«S84. 

Price  $6.50  eoch 


WlBcharcrr  PI7*7/AF 
Input  26  VDC  at  160 
ampa  Output  116  v. 
400  cy.  1  ^  at  2600 
VA.  Voltage  and  fre- 
queocy  regulated 
Oont.  duty.  Stock 
2rSA-164.  Price 
each. 


SWEEP  GENERATOR  CAPACITOR 


a  Contains  a  pen 
driven  by  two 
balancing  motors 
which  writes  on 
rear  of  a  translu¬ 
cent  chart.  Pen 
arm  position  is  in 
terms  of  two  co¬ 
ordinates  sup¬ 
plied  balancing 
motors  thru  two 
amplifiers.  Orig¬ 
inally  intended 
for  recording  plotted  or  written  data  from 
central  plotting  board.  Writes  at  one 
half  scale  on  18  in.  chart.  Discriminator 
input  circuit  designed  to  operate  unit  as 
function  of  two  varying  R.F.  frequencies 
varying  about  mean  of  approx.  430  KC. 
Further  data  on  request.  (Shipping  weight 


Hi-speed  bearings.  Split 
stator.  Silver-plated  coaxial 
type.  6-10  mmf. 

Price  $2.75  eM-h 


O.  E.  5A81S1NJS 
<PE-118)  Input 
26  VDC  at  loO 
amps.  Output  116 

V.  400  cy.  1  at 
1600  VA.  PP  0.8 

W. B.  Spec.  KS- 
5601L.1.  Stock 

:28A.286.  Price 
%t9M  M. 


Stock  #SA-167 


PB-8iaBlaverters 
Russel  Blectrit 
and  Lslaod.  Inpui 
28  VDC  at  9: 
amp.  Output  IK 
V.  466  cycles  a< 
1600  VA.  PP  0.9 
Stock  #8A-118A 
Plies  $4$J*  sarh. 


Aircraft  Gcngrafer 
Eclipse  NEA-a 

Output  116  VAC;  10.4 
amps  800  cycles  at 
2400  rpm.  Also  20 
VDC  at  6  amps 
Stock  ^SA.306. 


Plottssr  ltl$»-4-B 
Input  28  TDC  a 
14  amps.  Output 
120  V.  400  cy 
Single  Phase  at 
1.18  amps.  (14< 
VA.)  Voltage  aw 
frequency  regu 
lated.  Made  1049 
Stock  #8A-804 
Price  $8$A$  each 


Diehl  FDE-^5 — 3600  rpm.  Gov.  cont. 
1/30  hp. 

O.  K.  5BA25MJ40$— 24  v.  7600  rpm.  Cont. 
duty. 

Alrssarch — Actuator — 26800-34.  2*  travel. 
Barber  Colman  —  Actuator  YLiC-2066-2. 

200  in/lb.  135  degrees  in  46  seconds. 
Alrsearch — Actuator  (Manual  Flap)  25080 
Alrsearrh Actuator— (Autossatlc  Flap) 
25040. 

Holtser  Cabot^RBD-2S20— H  hp.  27  v. 
3600  rpm. 

Anna  Latitude  Motor  — >  8413-30  (Step 
motor). 

Eltnro  B-$4— 1/166  hp.  3100  rpm.  27  v.  f. 

I  80  V.  armature.  (Thyratron  control). 

I  John  Outer— A-81E-12H— Split  field  series 
reversible.  28  v.  0.4  amps.  2  watts  output. 
General  FJeetiie  5P85$Hri8  »  Split  field 
series  rev.  60  v.  1.4  A.  6600  rpm. 

AC  SERVO  MOTORS 

KolUman— 77$-$l — 400  cy.  2  d  drag  cup 

type 

Diehl  FP-2$.S — 2  ^  60  cy.  20  v.  2.6  watts 

out. 

Pioneer  CK-8  —  2d  400  cy.  1.06  In/ox. 
stall. 

Pioneer  CK-17 — 2  d  400  cy. 

MInnenpolls  Honeywell  OSOS.4TtCA4. 
Built  in  gear  reduction.  2  d  400  cy. 

AUTOSYNS  (PioMgr) 

B-9A— Dual  OU  Preasure  Indicator  (6007- 
4F-7A>. 

B-9A— OH  Pressure  Transsaltter,  (4160- 
SB3). 

Pioneer  Types— AT-l.  AT-14.  AT-64.  2320. 
etc. 

r-14A— Fuel  Pressure  Tmnsailtter. 
Pioneer  I-SIA  snd  I-82A  Com  puss  Indl- 
entors. 

SubfracHaagl  Hor$gpew«r  AC  Motors 

Bastem  Air  Devices  J-7tB— 116  v.  400  cy. 

1/60  hp.  Cont.  duty.  4700  rpm. 

B.  A«  D.  F-40B— 111  V.  400  cy.  1/260  hp. 

B.  A.  D.  J-SS— 116  V.  Sd  400  cy.  Int.*  duty. 
Diehl  rBF-24*l— 115  ▼.  400  cy.  1/100  hp. 
Bynehron  600  no  ▼.  60  cy.  1  rpm. 
Haydoa  S0$ra— 115  ▼.  60  cy.  1  rpm. 

MAGNESYNS 

Pioneer  Type  CL-S.  6  power. 

Pioneer  lOOO-lE-Bl  Indicator.  AN.57$0-8. 


400  Cycio  Generator 

O.  E.  5ABB$1JJS.  400  cy¬ 
cles  out  St  116  volts  7.2 
smps.  Ideal  for  lab.  6*  Ig. 
X  6”  dism.  8000  rpm.  Stock 
2tSA-292.  Price  $70.50  ea. 


JACK  AND  HEINTZ  STARTER 


Dwg.6-$50-R 
Aircraft  en¬ 
gine  starter 
2  8  VDC 
Stock 
#SA-205. 

Prise  $10  . M 


A-5  Autopilot 
Indicotor 

Autosyn  Type  Pilot  In¬ 
dicator  for  A-6  Auto¬ 
pilot.  26  V.  400  cycles. 
Stock  jtSA.290.  Price 
$12.50  each. 


Pioneer  Servo  Motor 

Type  10047-2A.  2  d*‘406  cycle 
low  inertia.  26  v  fixed  phase. 
45  V.  max.  variable  phase 
Stock  gSA-90.  Price  $12.50 
each. 


DC  SERVO  MOTOR 


Ellaco  Type  B-04. 
1/66  hp  at  3100 
rpm.  Field  volts 
17.6  Max.  arma¬ 
ture  voltage  80 
Ideal  for  thyra¬ 
tron  servo  control. 
9to<k  #SA-211. 
Pries  $l$jio  each. 


»SION  AUTOSYN 
Pioneer  Type 
AY-150  Control 
Autosyn.  Preci¬ 
sion  type.  26  v. 

»  400  cycle.  Stock 
2tSA.297.  8m- 

elal  low  ^ee 
$14.50  enrh. 


MAGNETIC  AMPLIFIER  ASSEMBLY 

Sssrry  661824.  SatursMe  resetor  trpe  output  trsas- 
fonner.  Dentcned  to  tupplr  oat  phsae  of  400  cycle 
servu  motor.  Stock  #8A-266.  Pries  $6.7$  sasli. 


SYNCHROS 


FORD  INS^  SERVO  MOTOR 


116  volt  60  cycles  two  phase 
low  Inertia  motor.  16  watts 
output.  BnOrd.  207127. 
Stock  «8A-  2»1.  Price 
$4$.50  each. 


iG.  i<rr.  60.  6crr,  6do. 

6HCT.  6SF.  6HSF.  68DO. 
6DO.  70.  etc. 


Prkot  on  Roquest 


Open  occownl  thipmenfs 
fo  rofed  concerns. 

All  prites  F.O.B.  Polerton,  N.J. 


Writ0  for  comp/efe  listing, 
or  tall  ARmory  4-3366 


4  Godwin  Ave, 


Paterson,  N.  J. 


Merck,  195?  — ELECTRONICS 


••■iiiiiBiiiiiaitiii 


SEARCHLIGHT  SECTION 


tAln*  •turdUy  eoaatructad  <r  niaooitor  WUB  av* 
MOO  worklac  dlreeUy  ioto  drtaetor  Mba. 
MJ,  LM  Md  SsTtoba*.  Ooiv^a.  mtw  with 
took,  prob*  and  ipara  kit  of  tiikaa.  La«  bal« 
Writ#  for  daacTlpclTa 

it .  949.50 


M*f»>*«*  coKrouar.  i  nata  iiaini  aaa  ruu  aat 
oT^pM  Parta  indadlnR  Span  Amatoraa  for  Oaa- 
crator  aad  Motor,  roll  apaaa.  as  raouaal  .  Now. 

t2tl.00 

2  KVA  MO  OCT.  (yKaafa  apd  Marrttt. 

U«V  DC  10  IMT  AC.  U  ar.  Idlaa  aa  t  Fb.  ma 
■MCor  oo  tOty,  M  «.  Na«.  Itum  aratad.  .tin.M 

I.2S  KVA  MO  OCT.  Ama  COatMi. 

230  DC  Ta  120  AC.  00  or.  1  Pb.  PuUr  anrloaad. 
l^laNhproof  Ball  Baarlnfi.  oaotiifucal  Matter. 


MO  Oat.  Oaaa  MO-019.  Nary  trpa  PU/11.  Input 
nS/lM,  00  er.  1  Pb.  Outpot  US.  4S0  ar.  1  Pb. 
S.S  ampa  and  MT  DC  at  S.S  aapa.  Nav . $101.90 


■pa.  Horn . '.$200.0^ 


MO  OCT  PCHI  NAVY  TM  THANOMITTCR. 

Type  C0<tl000. 

440V  AC.  00  ay.  0  Fb.  1900  TA  tp  IT6T  DC  and 
300V  DC.  Na* . . . OOO.M 

OVNAMOTOK.  Na^  Typo  CAIO- til 444. 
100/lMT-DC  to  19T  M  at  40A  ar  iOT  DC  at  tOA. 
Badlo  lUtaraA  fn^lila  with  lina  Bwlt^  Now. 


DC.  Output:  OOT.  DC  Bit.  Oarp^  U.  0.  An 


AMPLIDVNC—SdMoQ  typa  SAMtllQltA. 
r  volta  44  Amo.  0300  RPM.  Output:  OOT 
O  S  ampa.  S30  watu.  Maw . 


INVCRTCR-UUnd  Claa  CM  Madal  FSOSOA.  la- 
DC.  30  Aapa.  OUput.  OOT.,  000 


PARABOLOIDS 

Spun  Macnaalum  dUbaa  17%*  din.  4'  daep.  Mooat- 
Int  braekata  for  alavatlon  and  aalmmh  oontral  an 
rear.  IH  s  IS*  opaoinc  In  aantar  Mr  dlfola. 

Bmad  aaw  par  pair . . .  $0.75 


SWEEP  GENERATOR  CAPACITOR 

High  apaad  ball  baarinai,  Spilt  atntar  aitvar  pUtad 
eoaxlal  typa  9/10  mmfd.  BnuMl  aaw .  $2.50 


RAYTHEON  VOLTAGE  REGULATOR 

AdJ.  Input  lapa  09-130T..  00  «.  I  Pb  Output:  115T.. 
40  Watta.  S  of  1»  Rag.  WL  00  Iba.  OS*  B  s 
OS*  h  z  4S*  W.  Ovarload  protaetad.  Sturaly  aen- 
atructad.  Tropl^aaA  Spartal . r$l4.75 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


G.  E.  SERVO  AMPLIFIER 

IVna  OCTlCl  Alrmuft  AnmUdyna  eootrtH  ampufler. 
115  folta— 400  arelaa.  Dual  diaanal.  Waotiom  O* 
OSirTOT  and  4-4T40T  tnbaa.  Ouppliad  laaa  tubaa. 
Maw  . 022.90 


PULSE  TRANSFORMERS 

PtILM.  WBCO  K8  0600.  Suppllaa  eoltnpa  paaM  of 
SSOOT  from  OOT  tuba.  Tntad  at  MOO  Putoaa/aaaaad 

SOOOTpaafc.  Wdg  1  tsis  obma.  Wdg.  l-OmtO  Obma 

L  of  Vfdi.  l  Ss  OTS  .OOtH  at  IM  epa . I0.M 

PULM.  vnCCO  K8- 101010.  M  KC.  to  4MC.  IV 
Dia.  a  1%'  bigb.  IM  ta  SOSO  obma.  Kaw . |3.W 


SyMckro  Diff«r«MHol 
Gswf  for 

Ford  laot.  Oa.  Typa  OSDO.  Brnad  Maw . 50.90 


LINEAR  SAVrrOOTH 

POTENTIOMETER 

W.I.  KS-1S11t 


Bran4  Naw  SS-SO 


WESTIRN  ELICTRIC 
CRYSTAL  UNITS 

Tm  CR-IA/AR 
AwU.M.  I»  ...■mi  r.nwlaa 


HIGH  VOLTAGE  CAPACITORS 

.2S  HFO..  MKV  . $2«lM 

M  MFO.,  I*KV . a.M 

.1  MFO..  2»KV . 34.M 

I  MFD..  ItKV  . M.M 

I  MFD..  7.SKV  .  I2.M 


AH  HMnilMMHlM  fOOfMIK 
ImH.  twnHIta  Halhrafy, 
MAlact  fa  Drtat  tala. 

All  PrIcM  Smkhct  to 
CkMMfD  WlttoMt  NdHcd 


All  pficts  iadicataD  ora 
FOE  Iroanilla,  Ntw 
Yoric.  Shipaiaats  will  ba 
moda  via  Railway  Ex- 
prats  ualats  other  ia- 
ttmctioas  issaed. 


Mie  wia  era  eare-aeia 
Mia— tart  awe  wm  tri 
me— taae— Ttae  nae  twe 

wm  HHwatMa 

Draae  Maa  $1.29  eMcIl 


Hlab  Valtapa  Traat.  Wwtlngbouaa  T.900  apR  or 
liSmT  Toltaae  Doubler  at  SOMA . »I.M 


SOUND  POWERED  BATTLE 
PHONES 

Waatam  Claatrta  No.  DlTtSlt.  Typa  O.  Oombtaa- 


Automat  la  Clap.  Cp.  No.  OUOSAO.  SbuOpr  tP 
aboep  bEtt  IneludlBf  Tbroat  mlaropbowa  la  pddhlon 
to  ebam  mlcrapbaup.  Bnad  now  with  00  ft.  rubbar 

— •  — . $13.10 

l>r.  No.  A-lOO 


Al/T.  1.  Complatp  wltb 


ELECTRONICRAFT 

•  INC 


.  27  MILBURN  ST  .  BRONXVILLE  8,  N  Y 

PHONE:  BRONXVILLE  2-0044 


ELECTRONICS  — Alorch,  1951 


3S1 


SEARCHLIGHT  SECTION 


PRICE 


OHMAGE 


VOLTAGE 


InteimiL 


Write  For  New  Wells  Catalog  Each  relay  b  new,  indiviilually  boxed,  and  unconditionally  guaranteed  by  Wells 

'  TELEPHONE:  SEeley  8-4143 


833  W.  CHICAGO  AVE.,  Dept.  SL,  CHICAGO  22,  ILL. 

March,  I»5r  — aecntONics 


R-840 


R843 


R844 


R-831 

RI37 

R-83S 

Rt3$ 

RM6 

R-7ia 


Others.  Write  or  wire  us  about  your  requirements. 


STOCK  NO. 


75  VAC. 
6VDC. 

24  VDC. 
12VDC. 

5  8  VDC. 

12  VDC. 

12  VDC. 

24  VDC. 

6  12  VDC. 

9  14  VDC. 

8  VDC. 

24  VDC. 

12  VDC. 

12  VDC. 

48  VDC. 

24  VAC  DC. 
90  120  VDC. 


100  125  VDC.  1200 


115  VDC.  1200 


115  yPC.  1200 


115  VDC.  925 


115  VDC.  1200 


115‘VDC.  ,  1200 


3A.  IB 


65  lA  250A.  lOOOA  Satge 

2A  30  Amps. 

2800  lA  Dbic.  BrR..  10  Amps. 

2A  Odie.  BrR.,  10  Amps. 
(CoH  only.  Not  a  complete  relay) 
1$0-0hms.  Coil  Only 


12  VDC. 
6  12  VDC. 
12  24  VDC. 


CONTACTS 


3A.  2C 

Max.  28  Amps. 

IB  '38  Amps. 

Ad).  Cif.  Breaker  .04-.16A 
IB 
IB 
2C 
16 
lA 

lA  30  Amps. 

AC  10  Amps. 
lA  IS  Amps. 

1C 

4  In.  Micalex  Lever 
In  Series 
1C 


400  CYC. 


lA 

IB.  lA 
Stroke 

Solenoid  Valve 
Annuncitar  Drop 
2A.  1C 
Wafer 
lA.  IB.  1C 
2A-S  Amps. 

2C.  lA 
1C  10  Amps. 

IC,  S  Amps. 

2C.  Ceramic 
2C  6  Amps. 

2C  6  Amps. 

1C 


Guardian  RatcNet  Relay 
Ratchet  Relay  From  Scr-S22 
Guardian  BK-10 
BK13 

Guardian  BK-16 
Guardian  BK-17A 
Kurman  BK-24 
45A  High  Power 
Str.  Dunn.  Latch  &  Reset 
Guardian  Latch  A  Reset 
Sigma  4R 

Edwards  Alarm  Bell 
Allen  Bradley-Bulletin  ^702 
Motor  Control 

Allen  Bradley-Bulletin  •200E 
Motor  Control 

Allen  Bradley- Bulletin  *209  Sue  1 
Motor  Control  W  Type  "N  *  Thermals 
Allen  Bradley-Builetin  >709  Sue  2 
Motor  Control  W  Type  “N"  Thermals 
Allen  Bradley  Bulletin  *709 
Motor  Control  W  Type  "N"  Thermals 
Allen  Bradley-Bulletin  *200 
Motor  Control 
Allen  Bradley-Bulletin 
Motor  Control 

Allen  Bradley-Bulletin  *704 
Motor  Control 
Leach  B-8 
LeKh  6104 

Wheelock  Signal.  61/39 
Wheelock  Signal.  A7/37 
Leach  -6104 
Guardian  >38187 


12  32  VDC. 
GOO  VDC. 
SSO  VAC. 
115  VAC. 
220  VAC. 
27  5  VDC. 
115  VAC. 
115  VAC. 
115  VAC. 
24  VAC. 
12  VDC. 
18  24  VDC. 


G.E.  Ant.  Keying  500W  2C6530-653AR1 
Allen  Bradley  810  Oashpot 
Cutter  Hammer  C-261173A34  ContKtor 
Westinghouse  MN  Overload 
Adtake  GO  Sec.  Thermo  Delay 
Edison  50  Sec.  Thermo  Delay 
LeKh  1157T-5  20  Sk.  ADJ.  Delay 
Cramer  2  Mm.  Ad).  Time  Delay 
Cramer  2  h4in.  Aoj.  Time  Delay 
Durakool  BF-G3 
Onan  Rev.  Current  3H4512,  R24 
Rev.  Current  Cutout  3H2339A  El 
W.  U.  Tel.  Co.  41C  Single  Current 


2Z76G8  For  Scr.274N 

G.E.  Push  Button  Remote  Relay 

*CR2791-R-10GC8 

G.E.  Pressure  Switch  '2927B100-C2 
Clare  400 

Oannon  Plunger  Relay  •13672 


$  2.25 

5.95 
3.50 

12.95 

6.95 
4.25 

4.95 

8.95 
8.95 
4.25 
1.00 
3.50 
3.75 


1.65 

.95 

.95 

.95 

2.50 

2.15 

2.15 

4.25 
2.75 
1.45 
1.05 

1.25 
2.10 
1.35 
2.85 
2.85 
1.65 

.95 


4.50 


4.50 


5.50 


25.00 


4.50 


Special  Kelays- 

OVER  A  MILLION  IN  STOCK! 


Whether  you  require  large  quantities  of  relays  for 
production  runs  or  single  units  for  laboratory  or 
amateur  work.  Wells  can  make  immediate  delivery 
and  save  you  a  substantial  part  of  the  cost. 


This  list  represents  only  a  few  types  of  Special  Relays. 
We  also  have  huge  stocks  of  Standard  D.C.  Telephone 
Relays,  Midget  Relays,  Contaaors,  Keying  Relays, 
Rotary  and  Slow  Acting  Types  as  well  as  many 


Wide  Selection 
of  Electronic 
Components 
at  WELLS 

Tubes 
Resistors 
Gondeusers 
Wire  t  Cable 
Vohime  Coitrols 
Co-ax  Comectors 
Relays 
Rectifiers 
Transformers  and 
Cbokes 

Micro  Switcbes  and 
Toggles 
Antennas  and 
Accessories 
Electronic  AssembKes 
Dial  Assemblies 


NOTICE! 

Although  our  offices  and 
showrooms  were  recently 
destroyed  by  fire,  we  ore 
conducting  business  os  usual 
from  our  new  address. 


SEARCHLIGHT  SECTION 


TUBE  SPECIALS 


PHILA.  23,  PA 


1021-A  CALLOWHILL  ST 


MARKET  7-6590  and  6591 


SYNCHROS 

O.K.  WIFI  096701  O7MI0 

a.E.  2J101  C-6M06-a  078411 

OX.  2J1H1  068406-1  07841S 

gsssff-?  grJSS 

SlM  3,  $,  t.  7  tywelir*  fORRrttar*.  aotart. 
tiaii,  CRNtrol  tnnsforMort  in  it^elL 


COAXIAL  CONNECTORS 

9^lAO  .4J  SS*U  .m  S3>iT  l.U 

U>1AP  .M  M-IR  .40  U-23AP  !.!• 

S3>1P  l.M  U>18P  .4f  M-32R  M 

M-IH  .10  83-18PN  .4<  a»-228P  .tS 

fUU  Lir^  OF  JAN  ii^PioVlb  COAXIAL 
CONNECTORS  IN  STOCK 
C07  UO-23  U047  UOIOS  U017S  UO-33G 

UO>12  UO-34  UO>67  UOIOS  00-176  UO-2M 

UO-U  UO-27  UO-66  UO-KM  UO-181A  UO-SW 

UO-16  UO-87Aipo-6a  UO-106  UO-166  UO-96i 

no-31  UO-39  ^0-65  UO-108  MX-195  UO-374 

UO-31BUO-3Q  ,  no-86  UO-100  00-197  UO-276 

UO-83  nO-nAUO-87  UO-167  UO-301  no-^ 

nQ-32BUO44rU0-88  UO-171  UO-206  UOM 

M-86B  MC-277  PL-369A  80-236 

M-8M  MC-320  FLr274  80-264 

MC-356A  PL-268  PL-284  TM-201 

M-360  PL-269  PL-293 

49120  1>-163960  £8-686696-6 

49121A  D-166182  S8-689178-1 


KOLLSMAN  INSTRUMENT 
LOW  INERTIA  SERVO  MOTORS 
Typ«  9S7-0240— RS/M  Volft-*100  Cycloi 
2  Pliotf  5  2«S0  RPM 

Will  Op«««t«  S«tte««ct6Hly  at  60  Cycl« 
OrlflfMl  Prica  SS4.S0— 

*12'*’  EACH— Our  Prku 


EACH 


STANDARD 
BRANDS  ONLY 


BRAND  NEW 
FIRST  QUALITY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON, 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


MAGNETRONS 

19.96  2129  34.66 :769C  18.96 

8.96  3J46  34.66  766D  18.96 

7.86X141  163.66. 766AY  46.66 

16.76  2148  14.96  |764BY  46.66 

19.96  2149  69.66 '764CY  34.96 

19.96  2141  46.36  764PY  46.44 

19.94  4166  197.66  764GY  46.66 

19.96  4J83  1W.66  SJAY  4.96 

86.66  6J36  1A36  •• 

16.76  6J39  1A36'73SA  ilw 

13.76  766B  18.66  766A  iIm 


CONSTANT  VOLT.  TRANSFORMERS 

FB6«ral  CoHRtmat  Vtitato  Trmfunr  iRpal  6i-IUV 

•6ty  OirtBiit  1 18V  3I6W . 8M.8i 

SNa  CaastMt  Valtaaa  Traatfaraur  laaot  98-I26V 

MeR-Otttfvt  16.8V  28IVA . $24.78 

Sala  Caaitaat  Valtata  Traatfanaar  lapot  li6-l2IV 
•Oay.OiitBiit  II6V  MVA . 116.96 


PULSE  TRANSFORMERS 

Utak  9282  AN/APM.4  Blaak.  Oia. 

Utak  6646  Phllaa  362-7146 

Utak  9278  Pkllea  662-7160 

G.E.  666828  Pkllaa  3S2-797I 

Q.C.  68e-627  Pkllea  362-7178 

Q.E.  K.2496A  Ravtkaaa  UX-73S6 

AN/APN-t  (•9I7S8-66I)  WT^  O-I6I3I0 

AN/APN-9  <MI766-M3)  W.E.  0-163247 

AN/APN.9  (  362-7256)  W.E.  D-I6332S 

AM/APN-9  (  362-7291)  W.E.  0-164661 


SELENIUM  RECTIFIER  STACKS 
PULL  WAVE  BRIDGE 
XIMUM  RATINGS  i  MAXIMUM  RATINGS 
VOLTS  INPUT  -  16  i  AC  VOLTS  INPUT  •  46 
VOLTS  OUT  -  14.6  DC  VOLTS  OUT  •  •  64 

lAmpa .  92-^  9.6  Ampa. 16.66 

L.w.V. .  6.68  1.3... .V. .  6.78 

1 .  4.66  6.3  .  6.46 


SPRAGUE  PULSE  NETWORKS 

7.6  E3-I-260-67P.  7.6  KV.  **E**  areolt  I  alarnae. 

206  PPS.  67  akMf  lapaS.  3  eaetlaae . $4.30 

7.1  E3-3-26a-67P.  7.6  KV.  **E**  Cirealt  8  alaraeaa. 

206  PP8.  67  ak«s  InaaO.  9  eaetlaae . 16.75 

7.9  £4. 16-60-67P  7.9  K V.  **E"  Clrtalt  4  eaetlaae. 

16  Mleraeae.  66  PP8.  67  akaie  laiaaO  . 96.29 

IS  E4..9I-400-50P.  18KV  “E**  cirealt  .91  ailcraeaa. 
400  PPS.  90  akae  iMpaO.  4  eaetlaae . 112.90 


KLYSTRONS 


I7.8® 

4.96 

14.96 

AB# 

39.66 

166.6# 


396.66  767B 

166.6#  rUA 

'sn  ^ 

16.46 
7.33  MU 


TYPE  POTENTIOMETERS 

$1.25  60ch 

Raala.  Shaft  RasU.  Shaft  Raala.  Shaf 
104  8S*  16K  SS  I  6#K  SS 

366  S8*  16K  M'  I66K  6/14 

666  H*  16K  ii  ,196K  H 

466  jj*  36K  88  166K  7/l4 

4666  88*  36K  1 K*  166K  SS 

16K  M'  36K  £h  166K  H 

19X  4*  69K  IH'il  MIG  fii 

Daal  “JJ”  PataatlaaiMare . 91.99  aeW 

96-96  0  88  116-166  0  88  296-296  0  88 

TrlRla  I99K  Pataattaaetan  H*  ekafl..$l.6 

All  ekaft  laaftke  kayaaO  kaeklat— 48  (earaw  iM 


MISCELLANEOUS  EQUIPMENT 

IO-9/APN-4  laOieatar  . 936.90 

K-7/AP8-2  Raeaivar  . 46.96 

R-7I/AP8-I9  Raeaivar  . 46.90 

8CR-922  Traaeealver  .  38.69 

RT-7/APN-I  Traaeaaivar  leee  tokaa .  AI6 

FL-I'  1020  eyela  iltar .  1.37 

RM.16  raaiata  aantral  aalt .  8.66 

RM.I4  reaiata  caatral  aalt . A66 

RTA-IS  12/24  V  OvataMiar . ! . 46.66 

BC-I266-CM2  Raeaivar  .  7.64 

CV  230/MP8.I  Ra4ar  Caaeala . 679.60 

6.C.  Tyaa  IP-1  Rartakla  carraat  traaifanaar..  32.96 

A88-4  RaOar  aaaia.  Caaiplata . 66.79 

AN'AP8-I3  laea  takee .  12.69 

T-6/APQ-2  laee  hikae .  16.66 

BC-445A  eanpleta  .  18.69 

RCA  AVR-19  Baaeea  Raevr .  19.96 

TBV  Traae-Raevr . 26.66 

T-47/ART-I3  TraaeaiHtar  . 169.66 

G.E.  2CV2AI  Sarva  AapHtar .  AM 

sWry  A-3  H^raalla  Sarvae .  AM 

EIMAC  39  TG  laalnHaa  Gaafa .  9.M 

ATR  lavertare  6V0C  ta  116  VAC  M  ay  TSW^Orla. 

Cartane  .  16.69 

Plaaear  Typa  iM-lB  tavartara  - 2tVDC  9a  126V  8M 

tj  7  aaia  AC  («ta4) .  22.M 

G.E.  lavartar— 26V0C  ta  l2tVAC  8M  ay  7i6VA 

1  4  (aaw)  .  36.M 

Navy  80-3  Radar  eaaitMt . 91260.06 

Navy  DP-14  eaaialata . $389.00 


W.  E.  MERCURY  CONTACT  RELAYS 

GtfcM  eaalad  oareary  wattad  8P0T  aaataat  aiaaaiMlaa. 
Mayaatlaally  loiraled.  Uead  la  Waatera  Elaatrta 
0-166476  kl6k  aoaad  plat  la  ralaya.  Oappty  yaar 
awa  aall  . lAM  aMk 


TEST  EQUIPMENT 

a  A.W.  Barker  Uke.  VM-28  VTVM . •  IM-M 

a  TAIOA/APN  Delay  Llae  Teet  Sat . 46.M 

a  TAI6/AM-9  CalTkratar  . I7I.M 

a  RELW-MMFraaaaaav  Matar  168-226  MC  . 932.66 
a  CWI-MAAG  Raan  cJlkratar  far  ABB.  ABE.  A8V 

aad  A8VC  Radan . $M.M 

a  CRV-I4AA8  Pkaataai  Aataaaa  Hr  Traaaaitttart 

ap  ta  4M  MC . SII.7S 

a  T8-I46/AP  X-Baad  Taat  Bat . 99M.66 

a  TAI94/AP  . tiA06 

a  CPR-MAAJ  aad  CPR-MAAK— IFF  TaM  Bate. 

(pair)  914  66 

a  AN/APA-23  Rtaardar . 9147.90 

a  TN-IB/APR-I  Taalaa  Ualt . 8BAM 

a  C-D  Galataaa  Flttar  Typa  IF-19  116/228  V  AC/OC 

26  Aapa  . *^$6 

a  TAi27/y  Fraa.  Matar  w/apana . $iA96 

a  TAI48/^N  GaalHaeaaaa  . *Jll*$8 

a  DaaMat  i79A  Oeallleeieti . *  tSAM 

a  LM-26  Fraar - 


AT.38A/APT  (76  ta  4i6MC) . 

AT-46/APR-4  (9M  ta  33MMC) . 

DZ-2  LaW  Mtaaaa  witk  aeidaalal . 

AN-74B  (126  ta  I96MC) . 

AN-MA  (P/0  6CR-62I) . 

AN-MA  (P/O  8CR-62I>  . 

AIA— 3CM  aaalaal  aaaa . 

ABB  Yaal-4  alaaiaat  486  ta  966MC . 

A8B  Yatl— Deakla  etaaMd  6  elaaieat . 

ASA  Yaat— Daakla  etaaliad  370  ta  43tMC. 


SOUND  POWERED  TELEPHONES 

•  U.  A  INSTRUMENT  Tna  A.2M 

•  WESTERN  ELECTRIC  0-17261$ 

•  AUTOMATIC  ELECTRIC  Typa  GL-I828AO 

U.  6.  NAVY  TYPE  M  HEAD  AND  CHEST  BETS 
Tkaea  are  klak  aaallty  kaavy-daty  aaHa  aat  ta  ke 
eealaeed  wItk  ckeaaer  aalte  nav  avallaMa.  OaMyaad 
ta  wltketanO  aaactlaa  ekaefc.  vikratlaa.  salt  watar 
eacraelaa.  tewparatara  and  praeeare  taate.  ANY 

TYPE  . $I4.U  aa.,  $2t.06  par  pair. 

TAI6  HANDSETS  . $A88  aaak 


^  .......  .  .wjaaaay  MMar  . 

a  Baa.  Radia  767 -PI  Paver  taptly. . 

a  Gea.  Badia  676-F  Oaeada . 

a  1-136  A  Blfnal  Gaaaratar . 

a  TA6/AP  Fraaaaaey  Matar . 

a  L  A  N  KAI476  Nall  Valt  Taat  Bet. 
a  Meaearaaiaate  79B  Palaa  Ganaratar. 
•  MIT  TTX-IORH  3  ea  FM  Taet  Bat 
All  itaBM  New  Eicept  Wkara  Nated 
Canditlaa) 


COMPONENT  SPECIALS 

8  4AG  16  Aaaa.  A 

4AO  26  Amp.  A 

MOLDED  PAPER  CONDENSERS— 

PD  366  VDC  $4.66  p 

366  4.66 

366  6.66 

466  6.66 

466  4.66 

466  6.66 

46#  6.66 

CRYSTAL  DIODES— 

I.46|1N24 
3.68  I N46 
6.36  IN63 

1.76  IN4J 


HIGH  VOLTAGE  TRANSFORMERS 

G.C.^Pri.  nsv  60  ey 

Baa.  i290V  M  MA— 12.6  KV  lat . 61890 

6.C.— Prt.  1 19V  00  ey 

See.  6290/3890/2680V  96  MA  12.9  KV 

Ine.  . $1850 

Raytkeaa— Prl.  1 19V  M  cy 

See.  6500/4490V  CT  43  MA 
Henaetleally  eealed  . 922.96 


METERS 

3  MA  DC  2<s*  R— Siapeaa  Meek  eeala. 
906  Mteraavpe.  OC-^^*  raanO— 6aa.. 

1  «a.  DC  Fan  type  r  eaala  (raai.  free 
9M  wa.  DC  2V  R.— General  Eleetrh 

2  avp.  RF  2*V  B#.— Glapean . 

6  avp.  AC  4>^*  R.— JBT . 

96  VAC  3*/t*  R.-^enaral  Eleatrle . 

16  a«p.  RF  3v4*  R.— Blapeaa . 

96  aaip  AC  $v4*  R.  Qpaefal  Elattrlt. . 


IN3I 
IN3IA 
IN3IB 
1N23 

Tamu  30%  cask  wffk  ortftr,  tolaaca  C.  O.  D. 
anfass  rofa^.  All  pr/cts  P.0.0,  aor  vofahaota. 
PkUm.,  Paaoa.,  vrbitef  fa  ckmgt  wftkaof  oaf  lea. 


ELECTRONICS  — More*,  1951 


SEARCHLIGHT  SECTION 


UNIVERSAL  JOINT 

3  16  '  holf  .  3/8  "  0.0. 

*  •  l/fl" 

Steel  or  Aluminum 
50C 


RELIANCE  MERCHANDIZING  CO 


COAXIAL  CABLES 


GUARANTEEDII  NEWII 

Price  per  Prtc 

Ohm*  l.Mtft  Ohme  1,< 

RO-9/U  7«  IlM  RO-M/U*  63. 5 

RO-7/U*  »7.»  U  ?1 

RO-15/n  76  166  RO-37/U  66 

RO>21/U  63  166  RO-36AJ  73  6 

wn-M/TT*  M  it«  RO-41/XJ  67  6 

BO-23/U*  06  116  RO-64/U  68 

H034-U  126  246  RO^OJ  63.6 

«  »«  S8^j;s:  M.i 

RO-26/U  48  76  R077/IT*  48 

BO^/n  48  266  BO-78/U  48 

*N«  mlniMVM  ofdw^  etOfi  266^  mIhImmm 
A66  2S%  tor  RrOirt  Im  than  1.606  tmt 


CAPACITORS 


WIRE  WOUND  PRECISION  RESISTORS 
1%  OR  BETTER 
1/4  WATT— 30e 

6.680  12.820  16.870  1260  414.80 

10.48  13.03  62.64  147.6  706 

10.84  13.62  76.81  230.4  3108 

11.36  13.86  106.8  301.8  66.148 

11.74  14.68  123.8  366.6  lOO.OOO 

Vs  WATT— 80c 

:t600  1.630  760  2600  4.0000  8.6000 

.834  2.04  60  270  4.461  14.826 

.444  11.1  67.8  368.8  6.000  16,000 

.602  18.16  100  400  6,600  16,760 

.667  18.76  126  728.1  6,600  17.000 

■  637  46  180  3.600  7.000  80.000 

.76  62  210  2.860  7.500  87.000 

1.01  65.1  285  8.427  8.000  76.012 

100.000 

1  WATT— 3Sc 

I.OIQ  8.860  2700  7.0000  66.0000 

2.68  6.21  8.800  6,000  66.000 
1  WATT— 4Sc 
100.0000  128.0000  820.0000  600.0000  1  II 

120.000  120.000  622,000  TOO.OOOi 

1  Me«o»im— 1  W«tt  1%— 4S-:  S%— 4Sc 

Wrapped— BALL  BEARINGS— New 

Mft  ID  OD  Width  Price 

Pefelr33K6  8/16*  1/3*  683*  $4.25 

MRC  .266R  68  64*  2  8^64*  16  82*  1.16 

N.D.  6361CUM  1/2*  18/8*  1/8*  t.6# 

Pefeir  7368W  1  87/64*  8  6/16*  6/10*  3.66 

SKP464430  6*  8*  1*  6.60 

TIMK&N  4  6/16*  6  1/4*  36/82*  4.25 


POSTAGE  STAMP  MICAS 

MMP  MMF  MMP  MMF  MMF  MFD  MFD 

8.2  43  100  250  680  .  0013  006 

10  47  no  300  600  00136  .  0062 

16  60  120  330  620  .  0016  .  0066 

20  61  126  360  680  .  001626  .  0068 

22  66  130  370  800  002  .  007 

34  60  160  360  820  .0026  .0076 

26  62  160  400  910  0027  .  008 

36  76  176  430  MFD  003  .0082 

30  83  180  470  001  .0033  .  01 

85  86  300  600  .0011  .0047 

30  90  220  610  .0012 

40  240  660 

Price  Schedule 

8.2  MMF  to  .001  MFD . 6i 

.0011  MFD  to  .002  MFD .  7« 

.0026  MFD  to  .0082  MFD . U 


COAXIAL  CABLE  CONNECTORS 


Aiifto  Adattir  Ptaf  SaeRri  Head 

304  4M  464  M 

M.369  FL1$$  80.236  8S-IH 

83-IAP  83.I8P  83.18 

Adaator  for  PL- 159  A  for  um  oa  email  ooaz. 

124  aaefi  . $16.60  6«r  tOO 

83-lAC  66.42  UQ>10/U  .73  170.86/0  .88 

83-lF  1.66  UO-3t/17  .47  U0.87T7  .76 

8S-1J  .66  UO^/U  1.16  UO.10S/U  .46 

83.18P  .46  CO-3S/U  .86  00.104/0  .86 

8S“I8PN  .66  TTO-94/17  AT  00.167/0  3.66 

SS-IT  1.12  uSm/O  *46  00-171/0  1.33 

83.22AP  1.16  }iJ™/rT  'S  00-176/0  .16 

83-23B  .48  f}g^/0  .M  uO-176/0  .18 

83-168  .16  00-197/0  1.33 

83-186  .15  UO-33/U  14.66  00-206/0  .U 

00-7  AP  3.14  00-34/0  14.66  0C-256/U  1.22 

UO-12/U  .U  00-36/0  12.86  00-264/0  1.74 

00-13/0  .43  00-87/0  12.66  00-381/0  .46 

00-18/0  .43  UO-68/U  .43 


'00282MFD  to  0082  MFD 


NEEDLE  BEARINGS 

B166  12*TMe  6/8*  13  16*  364 

ALLEN  SET  SCREWS 

4-40  X  1  /8  8-83  X  1/8  8^3  x  6/16 

4-40x8  16  8-32x3/8 

ALL  8IZE8  $1.64  per  146 

VERNIER  DIAL  or  DRUM  (From  BC.221) 

DIAL— 24,*  dia.  0-160  in  300*.  BUek  wttli  tllvar  mariii. 
Haa  tHamMocR.  DRUM— O-M  to  160*.  Black  with  all. 


MFD  V.  D.  C.  Price 

.25  20.000  814.75 

.03  16.000 

/  .375#  16,000  and 
V.75  m  9,000 
.1  7.600 

.l-.l  7,000 

.01  6.000 
.03-. 03  6.000 

.02-. 02  7.000 

1  6,000 

3  6.000 

2  4,000 

2  3,000 

.25  3.000 

.2  750X0 

8  3,000 

4  8,000 

2  2,500 
1  2.000 

CERAMICONS 

3  MMF  80  MMF 

66  36 

12  46 


JONES  BARRIER  STRIPS 

Price  Type  Price  Type  I 
66.13  ^141  .24  ir-141T 

.16  6-141MW  .37  3-142 

.21  6-141Y  .37  3-143Y 

.26  7-141  .34  5-143HW 

r  .63  7-141HW  .46  11-U3Y 

.13  8-141HW  .66  3-150 

.24  3-141HW  .44  3-160toW 

.24  &-141Y  .44  3-160 

.36  10-141Y  .71  4-160 

.36'l8-141MW  .66 


Type  1 

2- 140Y  ! 

5- 140HW 

6- 140 
6-140 
10-l40kW 

3- 141 
3-141toW 

3- 141W 

4- 141W 
4-141KW 


BLOWER  A  MOTOR 

rar  #l'i.  «atar  27</b  V.O.C..  1/106  H.P..  8.500 
M.  Caatinuam  daty.  Haa  Mtantlni  braefcata.  Navy 


S  SPECIAl«  I 
;j  !  $3.95 

500  VOLT 

CERAMIC  CONDENSERS 

MMF  MMF  MMF  MMF 

2  18  56  160 

3  44  22  63  180 

4.7  37  68  200 

8  30  83  220 

12  33  91  270 

13  40  100  300 

15  4^  140  1000 

16  $5.06  par  huadrad 

SOUND  POWERED  HANDSET 

Broiid  Ndwl 

_  locludM  6  ft.  cord.  No  batteries 

i>r  external  power  source  uaed. 


DELAY  NETWORK— ALL  1400n 

T  113 — Approx.  1.2  micro  teo.  delay .  1 

T  114— Approx.  2.2  micro,  aee.  delay .  e 

T  IIS — Similar  to  T  114  with  tap  brought  ovt  ) 


GEAR  ASSORTMENT 


CHOKES 


no 

150 

200 

$4.66  par  hundred 


30  Henry  80  ma. 
6  Henry  80  ma. 


‘er  166  i  AMP  Per  166 
$4.66  6 . $3.66 

3.66  10 .  3.66 

3.66  16 .  3.66 

3.66  I  20 .  A66 

lUttleTuaa  or  Buaa>...t6« 


2J1G1  SELSYNS 

BRAND  NEW 

400  Cyala 


Sound  Powarad 
Chast  Sat 

RCA— With  24  Ft.  Cord 

S17.60  D4r  ooir 


4AG  FUSES 

I  AMP  Per  100  I  AM 

2 . $2.06  10. 

a .  2.66  15. 

3.3 .  2.66  25. 

Is .  2.66  I 

4AO  Fuae.  (UtUefuse). 


AMP  Per  166 

1/8 . 64.66 

1/4 .  3.66 

1/3 .  3.66 


Uaed  briween  two  FC78248’a  ai  dampener.  Can 
be  converted  to  3600  RPII  Motor  tn  10  minutes. 

Conversion  sheet  supplied.  lOMiverted) . $4.90 

Maaattoi  Brackets  —  iBakellte)  for  setoyns.  and 
dlfferenilaU  shown  above . 364  pair 


Brand  New  METERS— Guarontood 

0-1  Amp.  B.F.  2  4* . t 

0-300  V.D.C.  24* . 

0-80  Amp.  D.C.  2  4* . 

0-7.6  V.  A  C.  34* . 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONEI  WIREI  WRITEI  YOUR  NEEDS 


PULSE  TRANSFORMERS 
DU1310  *  50  Ko  to  4  Me.  1%'  dU.  X  1%^  high. 

ISO  to  2350  ohms. . . .  $1.75 

KS9800,  Batlo.  1:1:1.  2:1.  Freq.  range  330  to 

630  C.P.8 .  .  $3.50 

D106173,  W.K.  Freq.  resp.  lOKC  to  3  MC. .  $9.80 
800  KVA,  G.E.  #2731.  38.000  Volt  peak  ootput: 

Blflar;  one  microsecond  pulse  width. . . .  $37.50 


Arch  St.  Cor.  Crotkoy  Philo.  3,  Pa.  To/ephono  R/ttenhou$»  6-4927 


RLUO  IN  CAPACITOR 

•-8  MFD.  6.606  V.D.C.— Oil  Filled.  Pluia  lata  slaadard 
4  6raa6  taskal . $2.25 


March,  1951  —  aECTRONICS 


/VRTS  •!. 


3SK7 

2SI,7 

aSN7 

a>g7 

asR7 

3Z3 

4A4 


8a9B 
t*noB 
S33  . 
•a3A 
b:i3A 
A36A 
H37 
Has  . 


3.7Z6GT 


a«s  . 

tMMA 
s««aR 
sa9B 
87  3 A 
874  . 
878  . 


SSW4 

SSY4 

S5ZS 

S5S4 

a«s 


^/44 


70aA  , 

704A  . 

70SA  . 

7(HIRY 

7«HirY 

7<>«FY 

708CY 

707B 

7(>8A 

7<>9A 


50BS 

5<k:5 


70L7 


7a6A 

7a6B 

7a«r 


1307 

I38A70T 


ao50 

3051 

MOOS 

SOU 


303A 


ATR  Invwter  \9w  DC  la  ItOv  AC  Out  ISS  w 

Ini.  lOO  w  Coni.  . . Mow 

AN/CRW.a  UHT  Rocolvor  Loo*  Tubo*.  .  Mow 

BCASS  RocolTor . BooB 

BC4  SB  Modulator  . Bood 

BC'4a4A  Control  Bau/BC43S . VooB 

BC459  TronsmKIor  .BooB 

BC7TS  Olbooa  Girl . BooB 

BCBSOAoiai  XmlCtor  100-158  MC . Mow 

BTloia  Tapo  Rocordor . Mow 

BC1308B  Boaron  Rorolror.  Loaa  Tub**.  .BooB 

CFI  Naor  Unit  W/9UORC  Crystal . Mrw 

DM  10  Dynamoior  Ito  DC  to  500o  BOO  MA 

Coot.  Output . BooB 

MN30C  Compoaa  Roeoivor .  BooB 

MHO  Dynamic  Cb**t  Mibo..... . Mow 

rR94  DynafBoCor/IW'RSas  .  BooB 

PR97A  Vibrator  Power  Supply .  Mow 

PK103  Dynamoior . ...Lib*  Mow 

RMU/ARNS  Rr4*rlo«r  Looo  Tuboo.  Ooooro.BooB 

8<'RSt8  Altinwtor  Cempirt* . Mow 

T17  Carbon  Mlfe* . .....WooB 


6.4  Am^. 
13.0  Amp*. 
18.0  Amp*. 
34.0  Amp*. 
38.0  Amp*. 
48.0  Amp*. 
80.0  Amp*. 

84!o  Am^. 


SILCNIUM  ■ECTIFIIRS 
FULL  WAVE  BRIDOE  TYPE 


E9UIPMINT  SPfCIALS 


CENTER  TAPPED  RECTIFIERS 
Sia«l«  PImm  Pall  Waaa  BrlR«« 


SEARCHLIGHT  SECTION 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADIO  HAM  SHACK  Inc 


189  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


1000  KC  rr7<ttAl  BT  nit . $9.95 

3^  iicope  shield .  1.29 

2  Mieed  dit)  drive  for  H*'  shift  mtios  5:1  1  to  1  .99 

ATC  100  mmfd  lir  trimmer  screwdriver  shift . 29 

Kigmi  Setis.  Kelly  ^INK)  ohms . 1.98 

CenlriUb  850  8  50M.MF  5KV  BITTON  COXD. . .  .99 

500  wmtt  12.5  ohm  power  rheObUt . 9.49 


R-H-S 


50  BBfd  5  KV  vmiuia  eondcRscr . $1.49 

€v,  12v  vibritors  my  type . 98 

Kotiry  switch  Mynlex,  2  deck  SPST . 99 

1  mfd  MHMiv  oil  condenser .  2.98 

2  mfd  3(HH>v  oil  condenser .  9.25 

3  mfd  40iH)v  oil  condenser .  9.95 

24  mfd  1500t  DC  3KV  ftaih.  Excellent  for  speed 

liBp  . . . . .  9.95 


aECTRONICS  — AUfck,  1951 
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SEARCHLIGHT  SECTION 


NOBODY  UNDBISOLS  MAGARA 

CHECK  THESE  CUARAHTEED  VALUES! 


'ONE  OF  AMERICA'S  GREAT  ELECTRONICS  STORES' 


SMASHING  VALUES 
IN  BLOWERS 

(A): — DI7AI«  BLOWEB,  approxlmAt«lr  W 
cu.  ft.,  par  mta..  par  aactlon.  Constant  duty 
110  V.  A.  C.  80  eycls,  S400  RPM  motor  mads  by 
HBINZB.  1^*  Intake,  S'  outlet.  Ifeasurea 
•'  blah  X  deep  x  10%'  lonf.  NEW— 

BOXED . 914M 

(B>:— 8INOLB  SECTION  BLOWEB.  Approx- 
Imately  100  cu.  ft.,  per  mln.  Constant  duty 
no  V.  A.  C.  18  and  80  cy..  S200  RPK  HBINSB 
MOTOR,  m*  Intake,  S*  outlet  measnres  8' 
bleb  X  8H'  deep  x  8'  lony.  NBW— BOXB^ 

(C) :^1NGLB  SECTION  BLOWXB.  Approx- 

Imately  80  cu  ft.,  per  min.  Air  cooled  110 
V.  A.  C.  80  cycle  F.  A.  SMITH  MOTOR,  t* 
Intake,  IH*  outlet.  Measures  i*  blflh  4* 
deep.  8*  lone.  NEW— BOXED. . ftM 

(D)  SINGLE  SECTION  BLOWEB.  Approx¬ 

imately  SO  cu.  ft.,  per  min.  Constant  duty  t4 
V.  D.  C.  8000RPM  A.  O.  REDMOND  CO.. 
MOTOR,  t"  Intake  by  1'  outlet.  Measures 
S14*  bleb.  8*  deep.  8'  long.  NEW  SURPLUS 
BPBCIAU  . UM 

AIRCRAFT  TYPE 

Vibrafor  power  supply  dolivoring  300 
V.  D.  C.  at  80  Mo.  Filter  Built-in,  fully 

wired,  teited  and  guaranteed  $5.95 


METER  BARGAINS 


70%  OFF  LIST 
POPULAR  SPLIT-STATORS 

VARIABLE  CONDENSERS 


3  SQ.  Bupnnw  M3  MulUmetrr  S3.7S 

tsa  RCP  MS  Multiiiirter  3.7t 

3  OS  Biehrack  0-300  MioDBOip,  S.S0 

3  RD.  AjU'd  0-300  Micn—mps  0.30 

3  RO.  TripiMt  O-tOO  MicroBmpB  LSS 

3  RD.  WwtDo  O-iOO  Tb«mo.GalvBDOaicter  10.00 

tRO.  Wertoo  0-110  GilnoOBMt—  3.30 

3RD.  Ant'd  0-1  MA.  4.35 

3RD.  Ant'd  0-100  MA.  3.33 

3RD.  Wntoo  0-130  MA.  3.33 

3BQ.  Ant'd  0-130  MA.  3.33 

3RD.  Ant'd  0-300  MA  3.33 

3RD.  O.K.  0-300  MA.  3.33 

3RD.  WntDS  0-8  A.  C.  Volt,  3.75 

3RD.  O.E.  0-10  A.C.Valt,  3.73 

8  SO.  Wntlm  0-10  A.  C.  Volta  3.85 

3RD.  WMt'hM  0-13  A.  a  Volta  (300  cj.)  2.48 

tRD.  Wnt'hao  0-130  A.C.V.  3J5 

380.  Maiioo  0-130  D.aV.  3J8 

sRD.  O.E.  0-330  D.C.V.  3.35 

3RD.  Ant'd  0-300  D.C.V.  3.33 

3  80.  SimpaOB  0-1000  D.C.  V.  3.38 

iRD.  Ant'd  0-1.6  D.C.  K.V.  3.48 

3RO.  Wntlaa  0-3.3  D.C.K.V  3.48 

3RD.  F.E.  0-30  D.aK.V.  3.48 

(AMMETER  PRICES  ON  REQUEST) 


Popular  Split  Stator  Varlablaa  at  unballOT- 
abl,  low  Prlcaal  Wall  Built,  low  loaa  earamlc 
mounted  with  buahlnea  at  both  rotor  anda 
Ideal  tor  V.  P.  O.,  low  powered  lie  and  az- 
clter  unita  recelvera  eta  All  with  Bhatta 


CAPACITY  UST  PRICE  TOUR  COST 
13-16  $3.10  $1.14 

30- 33  3.33  148 

31- 37  4.10  148 

33-33  4.10  148 

78-73  4.30  1.M 


TUBES 


NEW— BRANDED 
GUARANTEED 
LARGE  QUANTITIES 

RECEIVING— TRANSMITTING 
INDUSTRIAL 
PRICES  ON  REQUEST 


OIL  FILLED  CONDENSERS 

All  Brand  New — Leading  Brand  Namei 

CAP.  I  D.  C  Volto  I  Na  I  Net 


TRANSFORMER 

BARGAINS! 

Plote 

10S5-0n028— 800  MA  . 

2500  V.— 4  MA . 

Filgmofit 

2.6V.10A  caeed  . 

8  V.C.T.-3A . 

6  V,C.T.-10.5A . 

6.2  V.C.T.-S.6A  . 

8V-10A  . 

8  V.CT.-18A . 

8.4V.8A  . 

7.8V-BA  . 


i4F322 

26FH16C2 

AX1U30 

14F321 

liA-m 

36Fm 

C8B2784 

P0717 

14Pm 

72041-603 

KO4010 

483010-10 

A1089 

C8B3062 

23r4»-G2 

OOOlOQA 

20P628 

07x21 

A14100>2 

23P11 

334-188 

3838-10 

C>8B3784 

C8B1350 

KG3040 

36F788 

B8B1283-1 

10305 

13705 

67s7A 

K04000 

P0718 

143-117 

TJU200800 

7DB1AE1D 

10373 

33F10G3 


.008’ 

J»6-.005-X>l 

.035 


t$17.M 
.  B.SB 


EQUIPMENT  SPECIALS 

ALL  QUANTITIES  LIMITED 


Ferrle  13c  Sie.  Gen.  UN . 8l8e.8B 

Bendix  Ta-12c  Exc .  39.05 

BC733D  Vy  Good .  14.95 

ATA-CBT-S2238  2.1-3  Xmti^New .  14.95 

BC-662A  3-1  Me  Revr.  New .  59.95 

DM40A  12  V,  Dyn.  for  Above.  New....  4.95 

DM42A  Xmtr  Dyn.  Overaea  Crated.  New  19.95 

Sis.  Gen.  1-124.  Vy.  Gd .  125.00 

RS2&-3  Revr.  Vy.  Gd .  29.95 

BC-40aD  Amplifier — New  .  5.95 

AVT-23  Tranamitter — New . 54.95 

1D-23/APG-13A  Scope.  New  . 59.95 

8CR-522  ("c”  Revr.).  Vy.  Good . 75.00 

PE-103.  Exc . 24.95 

PE-103  Connecting  Cablea .  4.95 

ART-13.  Exc . .  175.00 

BC-221  Freq.  Mtr.  Exc.  Cond .  75.00 

ATD  Xmtr.  New .  49.95 

Dyn.  for  Above  .  24.95 

ATD  Spare  Parta  Kit .  19J>5 

BC  904c  Freq.  Mtr .  52.50 

OTRO  FLUX  GATE  Comp.  Amplif.  New  14.95 
BC  439  Freq.  Meter .  19.95 


Power 

278-0-275—70  MA.— 6V-6A,  2.8V.10.BA. 
128-0-228—40  MA.— 8  V.C.T.-2A.  2.8 

V.C.T.-4A . 

225-0-228—70  MA.— 4.2V.1.2A.  8V-SA. 
180-0-160—100  MA.— 4.8V-4A.  4.3V.2A. 


Modulolion 

107  to  P.P.  6L4 . 

P.P.  807  to  alncle  4L4.  4DS2  (2400  ohma) 
From  200,  800  obma  to  6.  4,  7,  8.  9.  lOK 
ohma  at  180  MA . 


Driver  Xfmrs. 

200,  10,000  Ohm  P.  to  aingte  O . f  >79 

10,000  obm  P.  to  alngle  Q .  ,5# 

P.P.  45.  2A2.  etc.  to  P.P.  210,  801,  etc.  ..  1J5 

P.P.  fLO.  2AS.  etc.  to  P.P.  grida .  1.95 

Oulput 

4V4  to  2,  4.  8  ohma. . .  M 

P.P.  par  4N7  Claaa  to  8000  ohma...  1.49 

Input 

100  ohm  C.T.  to  300  ohm  mike . $1.49 

Mike  to  Line 

From  and  to  60,  128,  200,  220.  800  Ohma  pi<49 
80  obm  mike  to  400  obm  C.T.  Bal.  line. .  Les 


MORE  OUTSTANDING 

BARGAINS 

IN  OUR  NEW  FLYER 

WRITE  EOR  yOUR  FREE  COPY 


Minimum  Order  $5.  Quontity  prices  on  request.  All  items  in  stock 
now— cubivet  to  prior  sole— prices  aubiect  to  chonpe  without  notice. 
20%  Dep^t  with  erdert  unless  rated.  All  prices  F.O.B.  eur  N.  Y.  C. 
Worehouae. 


Chokes 


1.6  Ampe 
4  Amps 
130  MA. 

40  MA. 
800  MA. 
110  MA. 
90  MA. 
800  MA. 
180  MA. 
125  MA. 
200  MA. 
125  MA. 


March,  J9SI  —  ELECTRONICS 


18  WMtinthMiM  NA>3I,  3H'  Round  flunh 


Amh>  MuKIrBiit*,  WwttnttiMM  NA>3S.  m* 
Round  fluMh  bnkriite  with  (Tumnt  Trftnu- 
fonn»r  . 0  $7.M 


1.8  A«f,  GonWnl  CItetrle  DW.52.  s4'  Round  fiuAh 


t.  BMd«.  1^*  Round  flush  m«Ul 

. «  83.00 

Gsnsrtl  ElMtrle  DW.$I.  SH'  Round 


30#  Volt*.  8«ii  2AI^'  24'' Round  flmh  hsk^Kt- 
ohm*  por  ToR  (JAN  typ^  MRJ^ 

W3rthT>rw^  . A  86.0( 

S#/S0#  Voltf.  WMtM  800.  24'  Round  flu*h 

o-**.  rnisl  rnnim  IMO  ohm*  pw  toR,  blsrk  •••*»« 
with  lum’not!«  msrWnt*  .  (*  88.5< 


*hunt  . . 

600  Amp*.  Gwtprnl  Clsetfie  DO<47. 
«*»|c  without  csllhnitlon.  50  ! 
Rd  flii*h  m^tsl  . 


We  spedsllso  la  eleetrleal  Instruments.  Orer 
75.000  meter*  In  stock.  Send  for  our  Istest  dreulsr 
Ahowlnf  our  complete  liiM  of  Surplus-New-Ousma* 
teed  meter*. 


Order*  eccepted  from  rated  concern*,  public  Instl- 
tutlons  end  sienrie*  on  open  account,  others  please 
send  25%  deposit,  balance  C.O.D.  or  cheek  with 
order.  All  prlcee  FOB  our  warehouse.  N.T.C. 


SEARCHLIGHT  SECTION 


SURPLUS  ISEW  PAXEL  METERS  -  IIV  STOCK 


A.  C.  VOLTMETERS 


15  VMti.  G.iiwml  tiMtrie  AW.4I.  IH  RouihI  Siuh 
bake.  bl.  arale  with  markings  A  eallb.  at  0.  10 
A  15  only.  Signal  Corps  Stork  IS.122..«t  83.60 
IS  Veit*.  General  Eleetdo  AW-41.  24'  Round  flush 
bake,  black  ■rale,  red  mark  at  10  Volta,  calib. 


fur  800  cycle  . ^  83.00 

4#  Veit*.  Wediaiheuae  NA.33.  24*  Round  flush 
metal  caae,  black  scale  lum.  markings,  calib.  for 

400  cyelra  . «V  83.50 

4#  Veits.  Westiniheitse  NA.33.  24'  Round  flush 
metal  case,  black  sc.  lum.  markings.  (Theae 
were  originally  calib.  for  4o0  cycla  use  but  have 

been  adj.  for  60  cycle) . #  83.68 

40  Veitt.  Wettea  817.  24'  Round  flush  metal  case, 
black  scale  lum.  markings,  calib.  for  400 

cycle*  . «*  $3.80 

78  Veitt.  Westen  817.  r  Round  flush  metal  case, 

ring-clamp  type  mtg.  noo-flanged . (A  12.68 

IS#/300  Veits.  Owal  Rann.  Triplett  331-JP.  34' 
Round  11.  bakelite  caae  with  external  serlee  re*, 
for  300  volts,  sc.  calib.  150  double  scale  indlca- 
tloos  for  300  volt  use . . . 0  8#.06 


R.  L  AMMETERS 

120  MA  SiMptea  128.  34'  Round  flush  bakdlte.  ar> 
bltrary  linear  wale  calib.  0*10  with  camion 
Output  t’olt*.  external  thermocouple. .  87.50 

I  Amp.  Q.E.  DW.82.  24'  Round  fl.  meUl  (9  #4.80 
I  Amp.  G.E.  00*44.  34;  Round  fl.  bake.  #  811.60 

1.8  Amp.  Westea  807.  24*  Round  flush  metal,  black 


2  Amp*.  SImpsea  137.  2^  Square  flu^  bakelite 
CMP  .  . .  .^  14.80 

2  Amps.  Westen  428.  34'  Round  flush  bake¬ 
lite  . m  ».so 

2.8  Amp*.  SImpsea  38.  34'  Round  flush  bake* 

me  . m  88.80 

2.8  Amp*.  W*«liaglie«**  NT*35.  34'  Round  flush 

bakelite  Signal  t'orp*  18-111 . a*  86.00 

2.8  Amp*.  MeClIntaek  MO  3001.  34'  Round  flush 

bakelite.  Siimal  Torpa  Stock  IS  111 _ m  84.86 

2.8  Amp*.  W*st*n  428.  34'  Round  flush  bake¬ 
lite  . <6  86.86 

3  Amp*,  Westea  807.  24'  Bound  flush  bakelite. 

black  scale  . #  84.86 

3  Amp*.  Westea  425.  34'  Round  flush  bakelite. 

with  external  thermoi'ouple  . (A  66.50 

3  Amp*,  Westinphewte  NT-35.  34*  Round  flu*h 
bakelle  iJAN  type  MR.3':wn03RPAA.t. M  mi 
8  Amp*.  G.E.  00*M.  34'  Round  fl.  bake,  m  $7.86 
8  Amp*.  General  Electric  00*44.  34'  Round  bake¬ 
lite  with  external  thermocouple . it  86.80 

6  Amps,  General  Electric  OW-44,  24*  Round  flu«h 

bakelite.  black  *cale . 9 

6  Amh.  West.  RT-3S.  S'  Square  fl.  bake.  •  87.80 
8  Amp*.  Wettea  428.  S*  Square  flush  bakelite 

case  . . m  810.80 

10  Amp*.  Westen  428.  34'  Round  flush  bake¬ 
lite  . »  16.50 

18  Amp*.  Wsctsn  425.  34*  Round  flu.*b  bakelite 

knUSWOlORFAA  . »  80.50 

I  Amp.  Wsstinehoase  NX«35.  34'  Round  flitch 
bake.  case.  (JAN  type  MR.IIWOOIIN'AA)  «6  86.00 

1  Amp.  General  Electric  00*41,  34'  Round  flush 

bakelite  CG-23t>00  . <»  $8.50 

2  Amp*.  General  Electric  00-40.  S'  Round  flush 
ring-mounted  non  flanged  bakelite  rase. A  $4.68 

S  Amp*.  General  Electric  00*40.  S'  Round,  non- 
flanged.  rlng-niount(>d  fl.  bakelite  ra«e.  .61  W.68 
16  Amp*.  General  Electrie  00*40.  3*  Round  non- 
flanged,  ring-moimted  fl.  bakelite  caae.  $4.65 
IS  Amp*.  Triplett  032I.T.  34'  Round  flush  bakelite 

case  . m  84.50 

30  Amp*.  General  Electric  0W*5I.  24'  Round  flush 


80*0*80  Amp*.  General  Electrie  00*41.  34'  Round 
flush  bake,  black  scale  with  luminous  mark- 

Inga  . A  88.80 

166  Amp*.  Wserinfheine  OX-33.  24*  Round  flush 

bakelite  cane  50  M.V.  moTement.  with  leads  hut 

without  shunt  . A  83.68 

156  Amts.  SImteon  125.  24*  Round  flush  metal  ease. 

complete  external  50  M.V.  shunt . A  85.50 

200  Amps.  Weeten  506,  24*  Round  flush  bakelite 


200  Amps.  General  Electrie  00*41.  34*  Round  flush 
bakelite.  complete  with  external  SO  MV. 

shunt  . A  $6.50 

260*0*200  Amts.  Westen  866.  24*  Round  flush  bake¬ 
lite  case,  complete  witb  external  50  MV. 

shunt  . A  $7.86 

300  Amp*.  General  Electrie  DW.8I.  24*  Round  fluah 
bakelite  50  M.V.  movement,  requires  external 

shunt  (JAN  rvpe  MR24W300nrAA> _ A  84.50 

500  Amp*.  General  Electric  0W*SI.  24'  Round  flash 


D.  C.  MILLIAMMETERS 

I  MA.  General  Electric  OW-41,  24'  Round  flush 
bakelite  eaee.  special  ee.  calib.  140  folta  and 
500  MA  . A  83.66 

I  MA.  Westlnthen*#.  NX*33.  24'  Round  fluah 

bakelite  ease,  black  tcala  eallb.  140  volts. 
500  MA  . A  83.6d 

1  MA.  Westintbeos#  NX*38.  34'  Round  flush 

bakelite  (JAN  type  MR  35Woolf>CMA).  approx. 
53.7  ohms  rratstanoe  . A  87.50 

2  MllllaaA.  WestInehewM  NX-S5.  34'  Round  flash 
bakelite  caae  (JAN  type  MR35Woo21H:MA) 

A  88  so 

8  Mllllamts.  Gruea  GW.S67.  24'  Round  flush 
bakelite  case,  ecale  calib.  30  and  450  MA  and 
3000  volts  . A  83.80 

3  Mllllaai*.  SImtsen  IM.  24*  Round  flush  bake¬ 
lite  case.  (JAN  type  MRlSW'onSiM'MA)  A  84.80 

IS  Mllliamps.  Slmpcen  26.  34'  Round  flush  bake¬ 
lite  cai»e.  (Jan  type  MR25Wol5IK'MA).  .#  $6.60 
20  Mllliamps,  General  Electrie  DO-S3,  S*  Bouare 

flush  baka  .  .A  85.80 

SO  Mllliamps.  General  Electric  00*41.  44'  Round 

flush  bake . A  84.68 

186  MilliamA.  Electrical  #380.  SV  Round  flush 
bakelite  case,  made  by  Elec.  Dtvlslott  A  Tfl 

Time  Corp . A  84.60 

180  Mllliamps,  Wssten  808.  14'  Round  ftuAi  bake¬ 
lite  caae  . A  84.80 

150  Milliamps,  General  Electric  00*83.  3*  Rquare 

fliuh  bake . A  U.SO 

180  Milliamps.  Triplett,  r  8(iuare  flush  bakelite. 


case  . A  83.68 

200  MilliamA.  Marian.  84*  Round  flush  bakelite 

case,  knife  edge  piitnter . A  $4.00 

200  Milliamps.  General  Eteetrte  00*41.  34*  Round 

flush  bake . A  83.80 

200  Mllliamps.  SImpsan  26,  34*  Round  flush  bake¬ 
lite  (JAN  txne  MR.35W200  DMCA) . A  88.16 

300  MIHIamp*.  General  Electrie  00*83,  8*  Square 

fliMh  hake . A  88.80 

500  MIHIamp*.  General  Electrie  DW*4I.  24'  Round 
flash  hake.  caae.  black  prate  (Slgn^  Corps 

stock  *  IS-22)  .  A  83.H 

800  MIHIamp*.  General  Etectrie  00*83.  3*  Square 

flush  bakelite  . . . A  8S.5A 

506  Mllllamw.  General  Electric  OW-SI.  24'  Round 

fln«h  hake  . A  .  . .  A  84.50 

500  MIHIamp*.  Oejur  Amsea  312.  3*  Square  flush 

hskellte  . 86.(W 

•00  MIHIamp*.  Defer  Am*ce  #  310.  3*  Round  flush 
bakelite  rase  Signal  Corp  Stock  #  3P680 

A  84  50 

800  MHIiamA.  Westen  301.  34*  Round  flush  bake¬ 
lite  . A  8S.6S 

800  Mllliamps.  Gensrml  Electric  00*41.  34'  Round 

fl.  hake  . A  84.65 

1000  MIHIamp*.  Westen  301.  3*  Square  flush  bake* 

llte  case  . A  $6.50 

1000  Miiliamf*.  Western  Cleetric  type  0*56046.  34' 
Round  fl  hakellte.  roocentrle  style  movement. 

with  m*  scale  length . A  84.60 

1000  Mllliamps.  EleetA  380.  34'  Round  flash  bake¬ 
lite  rase.  <JAN  true  MR3.5W100nCMA)  sc.  calib 
0100.  caption  ‘'DC  MUIIamoeres  x  lO*  Mfr.  bv 
WeetHm)  THrlsion  of  V  S  T»*«e  Corr*  A  84 


D.  C.  VOLTMETERS 

5/125  VAt*.  Dual  Ranfc.  WcA»n  506.  2*  Hound 
flush  metal,  ring  clamp  mou.ited  (non-flaneedi 
approx.  13.5  ohms  per  volt,  plus  button  for  hirh 

range  . A  $4.00 

20  VeHt.  McClinteck  MOTOOt.  24'  Rcnnd  flush 
bakelite  case,  1000  ohms  per  volt  MR25Wo20 
DCW  A  84  80 

30  VAt*.  6en'si4rFt^'le'b6^4l.'  34*  Rotind  flush 

hakellte  rase.  100  ohms  per  volt . A  86.00 

30  Veit*.  General  Elee^  00*40.  3*  Rmind  non- 
flanged,  ring  mounted  flush  hakellte  case,  too 

ohms  per  voH  .  A  $4.68 

38  Veit*.  6lmp*en  128.  24*  Round  flush  metal  case, 
spproz.  110  ohms  per  volt,  made  for  llomeittr 

Com . A  84.00 

40  Veit*,  tun  3APS63.  34'  Round  flush  hakellte 
case.  100  ohms  per  Volt,  made  for  MaHorv 

Co . A  85.H 

78  VAt*.  General  Electric  00*40.  3*  Round  non- 
flanged  ring  mounted  flush  b^elltc  rase.  lOO 

ohm*  per  V .  A  84.66 

180  VAt*.  RAIcf  SmHh  tvne  F08.  3  \*  x  3  4' 
stirface  mounted  bakelite  case.  100  ohms  per 


hakellte  rase.  1  MA  movement.  compMe  witb 


D.  C.  MICROAMMCTtRS 

800  Micreamps.  General  Electrie  00*83.  S'  Square 
flush  bakelite  scale  calib.  0-15  Kilovolts 

D  C  . A  $5.68 

800  Microamp*.  General  Ele^e  OW*40.  2*  Round 
flush  rlng-riamp  mounted  (non-flangcdi  hakellte 
case.  100  M  V  sc.  calib.  0-1  Milliarnwre, 

approx  200  ohms  resistance . A  ^.80 

800  Mlcroamps.  General  Electric  00*41.  34*  Round 
flash  hskf.  sc.  calib  0-20  Kilorolts  DC.,  ap- 


30  Amp*.  TriAAt  332*JP,  84*  Bound  flush  metal 

case  . A  84.60 

so  Amps,  Westlnfhense  NA*38.  34'  Round  flush 

bakelite  500  eyries  . A  $8.80 

•6/120  Amps.  Deal  Sanpe  Bariinpten  32  xlD.  84' 
Round  flush  bakelite,  5  Amp.  moreotent  with  ex¬ 
ternal  current  transformer . A  $7.80 

78  Amp*.  Bmilnitea  32  C.  84*  Bound  flush  bake- 


D.  C.  AMMETERS 
SPECIAL  METERS 

Suppressed  2cra  MicremmAer.  HIcAek  86  C.  84' 

Round  flush  bakelite  case.  Suppressed  aero  type, 
600  Microamper  D  C.  Approx.  ISO  Microamp  4 
Scale,  approx.  1000  ohm*  reaUtanee.  Speelal 

"Batterv  Volta"  scale  . A  83.80 

ReAlfler  MIIHammAar,  MeClIntaek.  I*  Round  flush 


metal  non-flanged  ring  mounted  ease.  1  MAAC. 
700  uade  with  4  wave  metifler  black  seale.  eallb. 
0  10.  Signal  Cbrpa  Stock  SP8PI-8  8.G.  In¬ 
spection  . A  t3.P6 

RectHler  MIlllaaimAer  Wmtan  848  type  81.  270* 
concentric  Ayle  K.8.  1  MAAC.  640  uade  70  ohms. 


Freawency  MAer  386*480  eyeles,  Weeten  837.  4' 
Square.  4  bole  mtg..  115  Volt.  ElcArryl^a* 

DeelbA  MAcr.  Hifh  Speed  tVH  Maltiranpe.  WeAew 

361  type  61.  10  to  ±  DR.  6  Mw  In  600  ohms; 
ODB  equals  1.6  vAt  5000  ohm*  reAstanee.  High 
speed  t)*pe  .26  to  .3.5  secondn  to  And  reading. 
Only  2-6%  overthrow.  16-50  Damping  factor. 
Complete  with  S  extemA  wlrea  wound.  reAs* 

tors  . A  8M.50 

Westen  848.  type  81.  Rectlflcr  type  mlHlamiMter.  270' 
movement  4'  Aircraft  type  caee,  full  ec.  Is  1.1 

M.A.A.C .  A  I*-*® 

Zere  Centsr  D.C.  MllllammAer  1*0*1  DCMA  MV 
Weston  Model  .502.  6*  fLiuare  flush  metal,  black 


AIRCRAFT  METERS 

.8*0-. 8  O.C.  MA.  Genaral  Elactrte  DW*83.  10  nr. 
dlv.  no  numbering  Caption  "Rottomslde"  with 
Ilium,  feature  24'  Square  flush  type.  4  bole 
mtg.  with  black  seal#  and  luninous^mark- 

tngx  . A  83.56 

36  Veits  36  Amps  D.C.  D«A  Metsr.  Wssten  6A 
comAete  with  external  50  M.V.  shunt.  normslW 
Indicates  amps,  with  push  button  for  volts.  24' 
S^iuare  flush  type.  4  hole  mtg.  with  black  scale 

A  luminous  markings . A  ».00 

36  Veits  60  Amps  D.CT  D«A  MAw.  GexMral  Else* 
tiic,  AN  connector  type.  eomplAe  with  external 
50  M.V.  shunt  A  connector,  normally  Indicates 
amps,  with  p\Mh  button  for  volts,  24'  Riuars 
flush  type.  4  bole  mtg.  with  luminous  mark* 

logs  . :A  86.86 

36  Veit*  246  Amps  D.C.  Wsetinplieu*#  AX*3l.  Com* 
plMe  with  external  50  M.V.  shuiH.  normally  In¬ 
dicates  amps,  with  push  button  for  volts,  24* 
Square  flush  type  4  bole  mtg.  with  black  "cale  A 

luminous  markings  . . A  87.56 

6-36  VAt*.  WsAlnikeuse  AX*S3.  24*  Square,  c^. 

black  sc . --A  |4.56 

6-36  VAt*  O.C.  WsAen  606.  24'  Square  fluA)  type. 
4  hole  mtg.  with  black  sc.  A  lumlnous^inark- 

tngx  . A  84.50 

0*36  Veits  D.C.  General  CleArle  DW-83,  24*  Square 
flush  type,  4  hole  mtg..  black  scale . A  84.86 


A.  C.  AMMETERS 

186  MHIIamp*.  QenerA  Electric  A0.22.  34'  Round 
flush  bakelite  . A  84.60 


MARITIME  SWITCHBOARD 
INSTRUMENTS— ACCESSORIES 
338  Conol  St..  N.  Y.  13,  N.  Y. 
Worth  4.S2I7 


flush  tvpe,  4  hole  mtg.,  black  scale . m  pe.io 

8*36  Amp*  D.C.  WeAlnelietHe  AX-33,  USN-C30  In 
shunt,  24'  Square  flush  type.  4  bole 

btsck  scale  and  luminous  marking* - A  86.fl6 

36*6*30  AniH  D.C.  Westwi  666.  with  Internal  ihnnt. 
24*  8«iuare  flash  type.  4  hole  mtg.  with  Ma^ 

■rale  and  luminous  marking* . A  88.00 

•0  Amp*  D.C.  WeAlnghouse  AX-3L  84'  Square 

flush  tvpe,  4  hole  mounting . A  86.10 

06  Amp*.  iTC.  General  Electric,  complete  with  a- 
teenA  50  M.V.  Amnt.  24'  Square  fluah  type.  4 
hole  mtg.  with  bla<A  acAe  and  luminous  inyk- 

Ings  . A  86.86 

•6*6*66  Amp*  D.C.  WeAen  666.  complete  with  a- 
ternal  50  M.V.  shunt,  24'  Square  flush  type.  4 
hole  mtg.  with  black  acaie  and  lumlnons^inark* 

tngs  . A  86.80 

26*6*106  Amp  D.C.  Hkkek.  24  Round  fluah  mriA 
case,  black  scale,  requires  external  shunt  A  84.86 
26.6-100  Ampc  O.C.  WeAen  166.  24'  Round  flush  , 
metal  case,  onca^ete  with  external  80  M.V. 

shunt,  black  scale . A  86.86  I 

126  Amp*  O.C.  WeAlngheiMe  AX*33,  oompleta  srith  I 
external  50  M.V.  shunt.  24*  Square  flush  typa. 

4  hole  mtr  with  black  ecale  A  luminous  mark¬ 
ings  . A  86.86 

I2#.6-I20  Amp*  D.C.  Wacttnokeii**  AX*33.  complete 

with  external  50  M.V.  shunt.  24*  Square  fluah 
type.  4  hole  mtg.  with  black  acaie  A  lumlnoua 

marking*  .  A  16.86 

l80Amp*  D  C.  WsAlnAienae  F.l  (NX-83)  24*  R^und 
fluah  metal  caae.  nlack  arale  luminous  markings. 
.50  M.V.  movement  with  external  ahunt.  .A  li.lO 
246  Amp*  O.C.  Settpn*HerA*y  Br.  Complete  srith 
external  .50  M  V.  ahunt.  24'  Square  fluah  type. 

4  hole  mtg.  with  Mack  ecale  and  luminous 

markings  .  A  88.56 

246  Amps  O.C.  Ws^npkpnae  AX*33.  onmplAa  with 
extemsl  50  M  V  shunt.  24'  Square  flush  type 
with  hlsck  scale  and  Inmtnou*  markings.  .46  86.56 
246*6*240  Amps  D  C.  General  EleArie  DW.83.  com- 

Slete  with  external  50  M.V  shunt.  24'  Aiuare 
ush  tvpe.  4  hole  mtg.  with  black  scale  A 
lumlnuu*  markings  . A  86.80 


ELECTRONICS  — Marck,  195? 


SEARCHLIGHT  SECTION 


Deleft  pttoo 
t  Mwp.  (wtnurts  24  VI>C 
nPBT  (NO)  aPDT 
24  VDC  R  •mp 
eonu«ta  DPDT  Cmmle 
BPf>T  2  Aoip.  Coot. 


DPST  (NO)  2A  Coni. 


I2A  Cont  2R  VDC 


RELAYS 

Ohmt  Mff. 


BPDT  3A  Coct 


DPDT  2A  CoDl 


DPDT  2A  Cent. 


BPDT  SA  Coot. 
TPDT  2A  Coni. 
DPST  (NO) 

TPDT  2  Rmp.  Cont. 


AIHmS  4S2-1 127-2 


S50  Allied  BJ  P-9-4 
800  Allied  4.^2~1?«6 


2ft0  Ained  BUX27 
400  Anted  P'0-4 


200  Allied  CC0202m 
KS.S9tO-LlI 
200  Anted  Box-48 


FTR.  AD  1565 


GR206 

452-1094 

227586-24 


CR2701BIOO 


160  Lendl  1077-BP 


DPDT(DP8T)(NO)  2A  Cont.  . . .  RBM  For  AR(?3 
55580 

BPDT.  BRK  MAKE2A  CoDt.900  Allied  73R87 


....  l^h  7058'24 

_ Allied  5810-103 


DPDT  12V  8A  Coat. 

BP8T  AIRCRAFT  24V 
100  nmn  Cont 
24V  AIRCRAFT  100  amp. 
Cont. 

DPDT  24V  SA  Cont. 
BPDT  (8P8T)  (NO) 

Donl  BPST  (8PBT) 

(NO)  24V  lOOA  Coot. 
DPDT  24  VAC  8  amp. 
Tlmliw  BP8T  20-20V  25A 
Coo.  fteleT 

BPDT,  BPDT  (no)  118V 
00  Cy.  2A  Coot. 


DPST  (NO)  14V  15A  Coot . Price 


Allied  P75 


RP640B 

AOMl  2Z75SB-B0 
For  BC  803B 
X-20-A 

AQA  H77318-2 


1000  Auto 

Elect.  For  BD62-B 
Pot  Brum 

1000  Claire  A  8099 
30  Radloalc  For  ON  45 


DPDT  2A  Coot. 

DPDT  24V  lOA'Cont. 
DPDT  lOA  Oont. 

Dual  CoU 

4P8T  (NO)  24V  lOA  Cont. 


200  Allied  B0635 

OM  71-5018 

13039 

S  CR2791- 

G100k4 


DPDT  28V  2A  Cont. 

. Dual  w/arm 

.  w^arm 

BPBT  (NO  5A  Cont. 

Dual  Coll 

BPDT  2  amp.  Oont.  Plus  In 
BPBT  (NO)  lOAmp.  Cont. 


AIRCRAFT  24V  100  amp. 


DPDT  24V  8  amp  Cont. 
DP8T  (NO)  6  VDC 
6  amp.  Cont. 


1224-322 

^704482 

H70255-4 

12917-1 

K52J521 


32324 
type  B4 
9360 
CN2 

7472661-1 

rR2791-G110F2 

P45 


33  Genteler.  For  GN45B 


8PST  (NO)  BPBT  (NO  490  . 

2  amp  A  4A  Cont. 

DPDT  9-14V  5  amp.  _ Allied 

BPBT  (NO)  DOCBLE  BRK 
DUAL  RELAY  24V  10:ainp.  160  I.eacb 
Cont 

DPDT  8  amp.  Cont. 


452-1085 

GR2n7 

K5819-L08 


DPST  (NO)  6V  6  amp. 
Cont 

DPST  (NO)  48VI3>mD. 
Cont. 


....  Allied  452-1155 
BJ  P-1(M 

S3  Burke  For  GN45A 
34475 

1300  For*BC330|R-970- 

Auto  Elec.  D2A  AQA 


JUNCTION  BOXES 

Pllett  eeatral  kax  far  RL7 

Inter-phone  equip. .  .$1.29 
Junction  box  JS3/ARr4 

504 

Tunlnf  control  BC496A 

for  ARCS . 11.00 

PtMh  button  control  C-SO/ 

ARC/S  . $1.06 

Junction  box  J-ITA/ARC.*) 
$2.49 

Junction  box  TH-AA-IAH 

754 

Interphone  box  BC  666  G 


VITREOUS 
RESISTOR  4 
OTHERS 


2500  : 

5M  2x^  Lugi 
100  l$ixH  Lurs 
3150  2xH  tu«s 
1000  2x4  Leadi 
500  44x4  Luip 
7500  4x4  Lup 
10  24x4 
3000  3x4  Lud 
13000  3x4  Lud 
10  64xl>>aud 
6CT  64x4  Lud 
5000  2xA  Lud 


PORTABLE 

CASES 

Rea*  Siae  Record  Player 
Case.  CASE:  44"  Plywood 
Construction  IOT4*'  %  7” 
So.  Cut  out  for  Speaker 
Door  IS^  X  15"  X  8*4". 
Opens  on  Top.  W3/a  liMp 
l^orha  on  Side  a  Carryina 
Handle. 

Dtmenslona:  9014"  x  IS" 

K 

Coeenna;  Wine  or  Blue 
Thin  Leatherette. 
Hardware!  lanre  Non  Rat> 
tie  Carrylna  Etandle,  w/4 
Metal  Dmna  Peet.  New. 


Caae;  a%"  Mywood  Con¬ 
struction  w/ahelve  Inside 


K  614".  Coverina:  Brown, 
Blue  or  Red  Leatherette 
Cover!  na. 

Rartiwara;  lorye  Non 
Rattii^  earryina  handio 


PRICE  . ta.oo 

Hmall  Rise  Record  Player 
Case.  Case:  44"  Plywood 
Construction. 

IMmeneione:  1014"  * 

1994"  X  SIA". 

Coverina!  nod  A  Blue 
I/«atherett«. 

Hardware:  Larva  Bakaitte 
Randle  w/4  MaUI  Xtome 


NIADRSTS  a  niKIS 


H^OB  Replace  Elem 


Rubber  Earplua*  tor  H830 

. 10  for  t»« 

Matchlna  XFRMR  C 11 0 

Lone  Cords . 

T4S  Lip  Mikes  ... 


T30  Throat  Mike ...  99 
CD90BT30  Ext.  Cords  w 
Switch  8wl41  Complei 


.49C 

_ _ _  .  tt* 

Hdhand  KBI . 

Hdband  HB30 . aSc 


BC  60S 
INTERPHONE 
AMPLIFIER 


intercom- 


home  ~  or 


w/converaton  dlaaram 
1 10  V  operaUon. 

Brand  Nct. . »«  «• 

UMd  . 


:erchanae  plua  In  t 
InWudes  one  1 
Leea  Tubea. 


Ik 


1614  50  Amp 
U90  100  Amp 

Price  04 . $1.19 

P-03S2  Dual  10  Amp. 
Price  04 . S2.2S 


490  MA  12  HY  CMu 

90  Ohms  Herm.  sesled. 
Bpociml  . $3.75 


CHOKE 
SWINGING 
9/60HT  .400/.05  Amp 
lOOOOV  tiM.  Mff. 
Super. 


Elect. 


.$7.99 


872  FIL  XFRMR 

Pri;  116-115V  OOcy 
Bee;  SxS..5/16A  $6.95 
CHIME  XFRMR 
Pri.  110V  60  ey  Bee; 

S4V/1A  . $1.25 

POWER  XFRMR 
Pri:  llOV  60  cy  Sec: 
4V/ieA  $.5V/1.7.5A 
Ideal  for  8x8  A  826 
Tubes  . $I.H 


HF.188  — 180  watt 
Modulation  Trans¬ 
former  —  as  used  In 
the  Army  BC-191  and 
RC-87S  Xmtre.  Dc- 
slfned  tot  ctaM  R 


ance  Into  a  7000  ohm 
load.  With  this  trana- 
former  and  Ill's  you 
can  build  ymrself  s 
■nod  ertmomlcal  mod- 
ulstor  for  an  904,  914 
or  similar  flnal. 

$1.49  each 


439  94.999 

448  IM.OOO 

994  129.999 

929  .  129.999 

1199  1.99.999 

4399  .  329K 

5999  .  299K 

4S  89^99- 
19  for  $2.59 
A  49^09 
16  for  $3.59 
1  M96. 

«  $2.19  99. 

CLECTROLYTICS 
Prono  Mount 
P.  T.  Typ# 
A.C.  Cond. 
13-15  329-1.39 

29-34  119-199 

34-39  339-1  35 

43- 45  119-1  35 

43'46  116-1.35 

56-75  116-1  35 

53-49  336-1.59 

41-49  339-1  49 

44- 73  I 16-1  35 

73-67  119-1  35 

75-64  116-1.35 

66-194  116-1.59 

197-139  119-145 

139-157  119-t  75 
136-159  79-159 

139-169  116-1  85 

156-191  119-1.85 

141-189  119-1.75 

189-319  1191  95 


AUDIO  TRANSFORMER 


Input  6  ohms:  250K  ohms 


ohms  20K  ohms 
AT070  Input  to  Grid  250  Ohms:  60K 
ohms  HI  F*l  1 

Input  to  Grid.  500/200  ohms 
50K  ohms 

AT227  Output  to  Hoe,  7500K  500  obm 
CT  200-5kcy 

Output  PP  61.6  to  800  20/12 
16  ohms  25  Watt 
UNIV.  Output.  HI  FI.  Prt20K 
ohms  nee.  16/7.5/5'^8.75/1.25 


I  45 

3  95 

3.7V 
1  95 


AT707  Interitaae  ouneer  lUK  ohms: 


PP6L6  to  PP805  Class  B 
Dual  XF'RMR  300  ohms;  3(H) 
ohms  and  600  ohms:  350K 


1.7V 

3.95 


MANY  OTHERS 


Typ* 

PE88  28 

0M4IS  U 

OV-r/ARR-t  28 
OMM  28 

DMa  12 


SURPLUS 
PRICES 

Oailpiit 
Volti  ~ 

1.2s  280 

8.2  330 


8063 

PETXM 

DM21 

CWmAAX 


PE  86  DM32A 


4/3  600  .050 

8/4  12/275  8/110 

0.4  276  .110  Mark  II 

600  .060 
225  .100 

440  JOO 

10  300  .060  SCR  522- 

150  .010 


.060  APN-1 

.850  BC375 

J090  BC312 

.135 

.030 

1.13 

.350  Mcnsi 
MO  sen 
.010  622 

A 

C3  DAQ38A 


28  1.4  250 

28  U  1000 
14  3.8  235 

13  12.6  400 

26  6.3  800 


D-17lg«3 
D- 164386 
D-164284 


PRECISION 
RESISTORS 
3.45  ohms 

3.88  nbma 

i:i..M)i)/to,500  ohms 
1400/135/270  ohms 
40.600/1500  ohms 
1155  ohms 
3^00  ohms 
370  ohms 
591  ohms 

10.000/15. 000/43,000  ohms 


$1.00  eo. 


AN  CONNECTORS 

AT  GREAT  SAVINGS 
LARGE  VARIETY  AVAILABLE 


Volt.I.  St.blUm  „ 

VR3  95-lSOT  1  4A  ««  .'.'J 

cy  Id  out  1I5V  120W 
100%  RarthMO  w/ 

Brt.  BX  Boi.  Sock-  ISOW  811«hU> 

eu.  Cble.  U»d  but  “»<1-  EiwUrnt. 

. SI8.99  Pri* . »'«■»« 


All  morch.  (tu.r.  Mail  order,  promptly  fllled.  All  prlCM  P.O.a  N.  T.  a  Bend  MO  or  Chk.  Only  .hipping  chr».  »ent  C  O  D.  Rated  concern,  .end  P.O. 


MIN.  ORDER  S3.00 


MIN.  ORDER  $3.( 


COMMUXICATIOMS  EQUIPMENT  CO. 

131  Uberly  SL,  Xew  York,  N.  Y.  Dept.  K-3  Chaa.  Roaen  Phone:  Dlftby  9-4124 
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SEARCHLIGHT  SECTION 


VWt  Ut  At 
Oyr  Now  Addrow 
345  Broodwoy,  N.  Y.  C 


ELECTRONICS 

OFFERS 

HUGE  INVENTORIES 


:  UG  CONNECTORS  KINGS 

We  carry  the  largest  stock  of  "JAN"  Approved  UG  Connectors  in  the  country 


AN  No. 

UC4/U...; 

UGlt  U.. 

UCII/U.., 

UGU/U.. 

UGU/U.. 

UGI4/U.. 

UGI5/U.. 

UGU/U.. 

UOI7/U.. 

UG18  U  . . 

UG18A  U. 

UGUB/U. 

UG19/U.. 

UGUA/U. 

UGI4B/U. 

UG34  U  .. 

UGMA  U. 

UG84B  U. 

UG31  U.. 

UG3IA/U. 

UG21B  U. 

UGaiC'U. 

UGU  U  . 

UG23A/U. 

VGtiB'V. 

UG2J  U.  . 

UG2SA/U. 

UG23B  U. 

UG27A/U. 

UGJTB^U. 

UGM  U  . 

UG28A  U, 

UG24A  U. 

UCJ4  U.. 

UG20/B . . 

UGM/U.. 

UGM/U.. 

UG33/U.. 

UGM/U.. 


AN  No. 
UG07/U..., 
UC47A/U.. 
UGM/U... 
UGMA/U.. 
UGIM/U.. 
UGIMA/U. 
UGltl/U.. 
UGUIA  U. 
UCU2/U.. 
UGIM/U.. 
UGIM/U.. 
UCI#7/U.. 
UG147A  U. 
UGI47B/U. 
UGIM  U. . 
UGIMA  U. 
UGIM  U  . . 
UGIMA  'U. 
UGtlO  U 
UG114  U.. 
UGII9  U. . 
UGIU  UP. 
CWUi/U.. 
UGUl  U.. 
UGI44  U.. 
UGIM  U.. 
CWIM  U.. 
UG19S  U.. 
UGIM  U.. 
UGIS7  U.. 
UGIM  U. . 
UGIMA  ^U. 
UGIM'U. . 
UGIMA  U. 
UGIMB  U. 
UGIM  U.. 
UGI47/U.. 
UG147A/U. 
UC173/U.. 


AN  No. 

UGl7i/U.. 

UGI7f/U.. 

UGI74/U.. 

UGIM/U.. 

UGUIA/V. 


AN  No. 

UG3SA/U. 

UGU/U.. 

UCS7/U.. 

UG27A/U. 

UGUA/U. 

UG34/U.. 

UG44  U.. 

UG4S  U.. 

UGU/U.. 

UG57^U.. 

UG97B/U. 

UGU  U.. 

UGMA/U. 

UGM/U.. 

UGMA/U. 

UGM/U.. 

,  UGMA/U. 
UG4I  U.. 
UG4IA/U. 
UGM/U.. 
UGM  U.. 
UGSS/U.. 
UGU/U.. 
UGt7/U.. 
UGU  U.. 
UGM  U.. 
UGM/U.. 
UG4I/U.. 
UGMA/U. 
UGM'U.. 
UGMAU. 
UGMU.. 
UGMA/U. 
UGM  'U  . . 
UGMA  U. 
UGM/U.. 
UGMA  U. 
UGM/U.. 
UGMA/U. 


AN  No. 

UGMB/U.. 

UGU4/U.. 

UG244/U.. 

UG2M/U.. 

UG29I/U.. 

UG292/U.. 

UG3M/U.. 

UG2S4/U. . 

UG2MA/U. 

UG2ft9/U.. 

UG3U/U.. 

UG297/U.. 

UG2M/U.. 

UGUI/U.. 

UG3M/U.. 

UG2M/U.. 

UG37«/U.. 

UG27I/U.. 

UG272  U.. 

UG272/U.. 

UG274/U.. 

UG275/U.. 

UG274  U.. 

UG274/U.. 

UG287/U.. 

UG2M/U.. 

UG24I/U.. 

UG2U/U.. 

UGSMU.. 

UG2I2  U.. 

UG327'U.. 

UGM2  U.. 

UGM3  U.. 

UG3M  U.. 

UGU9/U.. 

UCM2  U.. 

VG3U  U.. 

UGMft  U.. 

UGM4/U. . 


UG352/U.. 
UG292A/U. 
UG4M/U.. 
UGM7/U.. 
MT412  U.. 
UG4U/U.. 
UG4I4/U.. 
UG4I9/U.. 
UG4U/U.. 
UG42I/1'.. 
UG422/U.. 
UG423/U.. 
UG479/U.. 
UG47f/U.. 
UG4A2/U.. 
UG4U/U.. 
UG4M.  U.. 
UG4U/U.. 
UGU7/U.. 
UG44I/U.. 
UG4M  U.. 
UG4M/U.. 
UG4M/U.. 
UG4M/U.. 
UG4M  U.. 
UG4M  U.. 
UG4M/U.. 
MX944  U.. 
UG9M  U.. 
UG9M  U., 
UG92iar.. 
UG932  U., 
UG933  U.. 
UG9M.  U.. 
UG939  U., 
UG9U/U.. 
MX594/U., 
MX9M/U.. 
MX9I3/U.. 


UGlUyU. 

MXI44/U. 

UGIM/U. 

UGJ41/U. 

UG24|/U. 

VG2M/U. 

UG2M/U. 

UG287/V. 

UG2M/U. 

UG212/V. 


UG21J/U.. 
UG213A/U. 
UG219/U.. 
UG314/U.. 
UG217/U. . 
UG2U/U.. 
UG2M/U.. 
UG224/U.. 
UG222/U.. 
UG2U/U.. 
UG231/U.. 
UG333/U.. 
UG234/U.. 
UG235/U.. 
UG2U  U.. 
i  UG237/U.. 
UGMI  U.. 
UG242/U.. 

'  UG243/U.. 
UG2U/U. . 


"UHF"  COAXIAL  CABLE  CONNECTORS 

Th.  MlMflng  Im>  Im<  RF  owi.Mtm  and  ul.dlm  h.M  kM.  < 

ftr  n.  with  RG  eMxl.l  caM..  TImt.  Ii  a  conawtM-  lor  mary  RF  a 
OHF  a«»lkati.n. _ _ 


COAXIAL  CABLES 

Life  offers  the  most  comprehensive  inventory  of  brond  new,  Jon 
oporoved  cables  by  leading  miinufacturers. 


Description 


PL2M  Phit 
UG174U  , Adapter 
UGI79U  lAdapter 
PL3MA  IPlug 
UG2MU  Plug  . 

S0239  {Receptacle 

. 'Receptacle 

UGIMU  Hood 

. Hood 

;UG177U  Hood 

I . Cap  and  chain 

. .  Cap  and  chain 

,M39g  ‘Hr*  connector 
M3MA  Angle  adapter 
iPL29g  Junction 
PL274  Feed  thru 
|UGlg2U  Twin  plug 
X'Glt3U  Twin  receptacle 
UGIMU  Twin  ang.  adaMtt 
UGIMU  Twin  Junction 
UGIMU  Twin  **T” 

PL279  Twin  feed  thru 
PL2M  Large  twin  plug 
S02M  Large  twin  recept. 


U-ISP 

g3-IM 

U-|g9 

U-ISPN 

U-774 

U-IR 

g3w|RTY 

U-lH 

U-IHP 

U-7M 

g3-IAC 

ggwIBC 

gg-IT 

U*IAP 

g3-U 

U*IP 

U>22SP 

U-22R 

Uw22AP 

U-322 

Uw22T 

U-22P 

U>2SP 

Uw2R 


Impedance 


RG29U 

RG27U 

RG29U 

RGUU 

RG34l> 

RG41U 

RG94U 

RG94AU 

RG99U 

RG97tr 

RG9gU 

RG94U 

RG42U 

RG43U 

RG43U 

RG49U 

RG71(T 

RG74l^ 

RG771’ 

RG78U 


U.M  ohma 
4g.g  ohma 

93.9  ohms 
71. •  ohma  , 

72.9  ohma  1 

47.9  ohma 
98.t  ohma 

95.4  ohma 

93.9  ohma 
M.8  ohma  > 
93.9  ohma  ; 

73.4  ohma  1 

43.4  ohma 
43.4  ohma  I 

129.4  ohma  1 

494.4  ohms  I 

43.4  ohma  I 

92.4  ohma  I 

44.4  ohma  I 

48.4  ohma  ! 


RG9U 

RG4U 

RG7U 

RG8U 

RG4U 

RG4AU 

RGUU 

RGlIU 

RGt2U 

RGUU 

RGI4U 

RGUU 

RGUU 

RGUU 

RG34U 

RG2IU 

HGJ2V 

RG24U 


"AN"  CONNECTORS 

We  have  over  300,000  assorted  "AN"  connectors 
having  the  5  basic  shell  types  illustrated.  Send  us 
your  requirements. 


ALL  PRICES  F.O.B.  NEW  YORK 
Prices  subject  to  chtinge 
without  notice. 

Please  odd  Government  ''D.O.** 
Priorities  where  opplicnble. 


ELECTRONIC  345  Broadway,  New  York  City 
SALES  Digby  9-4154 
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Marcb,  195?  — ELECTRONICS 


SEARCHLIGHT  SECTION 


TYPE 

OA2.... 

OA3.... 

OA4G.. 

OB2.... 

OC3... 

ODJ... 

IA3.... 

CIA. ... 

CIB. .. 
IB2IA.. 
1B22... 
IB23... 
1B24... 
lB2b... 
1B27... 
1B32.. 
1B38.. 
1B4J.. 
IBS4.. 
IBM.. 
1N21.. 
1N21A. 
1N22.. 
1N23.. 
1N23A 
IN23B. 
1N26.. 
1N27.. 
1N48.. 

1521.. 
2B22.. 
2B26.. 
2CM.. 
2C43.. 
3C44.. 
2C51.. 

2021.. 
2E22.. 
2EM.. 
2P21.. 
2J21A, 


PRICK  TYPE 
.  3.M  3J33.... 

.  l.M  2J28 . 

.  1.35  2J27 _ 

.  3.M  2331 . 

.  1.5*  2332.... 

.  l.M  233* . 

.  l.M  2335 . 

.  4.55  2342 . 

•  4.45  2344 . 

.  2.75  23M . 

.  3.45  2341 . 

.  4.45  2342 . 

..  17.45  2K25.... 
..  2.45  2K28.... 

. .  17.45  !  2K24, . . . 
■  •  4.14  I  2K45.... 

..  33.M  2V3G.... 

..  5.45  3A5 . 

..  44.45  3B24 _ 

..  4.45  3B24W.. 

..  1.35  EL3C... 

..  1.75  3C22..., 

■.  1.75  3C23... 

..  2.M  3C24... 

..  3.75  3C45... 

..  7.M  3DP1/A. 

..  5.M  3E24... 

..  5.M  SN4...  . 

..  l.M  4A1.... 
..  4.45  4C27... 

..  4.45  4125.... 

..  3.75  4324.... 

.35  4334.... 
..  37.M  4331... 
..  .M  4137... 
..  5.45  4338.... 

..  1.75  4334.... 

...  3.75  4341... 

...  2.75  4342... 

...  M.M  C5B.... 
...  24.45  5BP4... 


PRICE  TYPE  PRICE  TYPE  PRICE 

.  3.45  851 .  34.M  I2M .  1.45 

.  1.45  8M .  4.45  1411 .  I  •« 

.  14.45  841 .  34.M  1413 .  1 

.  3.45  844A .  1.74  1414 .  3 

.  3.45  844B .  24.M  1414 . 

.  4.45  873A .  3.45  1438 .  « 

.  4.45  874 . M  1433 .  3 

.  34.M  878 .  1.45  1434 .  3 

.  44.M  884 .  1.45  1435 . 

.  37.M  885 .  1.75  1851 .  1.45 

.  8.45  884R . 144.M  M13 .  4.35 

.  l.M  413 .  13.45  M13 .  3.45 

.  l.M  414 .  75.M  M13A .  5.45 

.  3.M  431A .  8.45  M14A .  34.45 

,.  3.45  454 . 15  M38 .  3.M 

..  5.45  455 . 55  M25 .  5.45 

l.M  454 . 44  4M1 .  1.75 

,.  3.45  457 . 14  4M3 .  l.M 

..  3.45  4MA . 44  4M3 .  1.75 

..  ll.M  454  . 44  4M4 . 75 

..  7.45  475A .  17.45  4M5 .  l.M 

..  3.45  441 . 45  4M4 . 35 

. .  3.35  - - 

..  27.M 
..  4.45 

..  11.45 
..  14.45 

. .  5.45  350  it  a  Ions  Ilf*  WE807 

..  4.45 

*7!45  350B  if  •  long  lif*  WE6LOO 

!!  4!45 

..  3.45  701A  con  b«  iit«8  for  « 

;;  s»Mr  sn 

..  33.M 


TYPE 

73IA... 

733A... 

723A/B 

734A.. 

734B.. 

725A.. 

734A.. 

734B.. 

734C.. 

728AY. 

7MA.. 


PRICE  TYPE  PRICE 

.  4.45  327A .  3.45 

.  15.M  3MA .  7.45 

.  45.M  3MB .  5.45 

.  14.45  357A .  37.M 

.  37.M  348AS .  3.45 

.  17.M  S71B .  1.45 

.  37.M  385A .  4.45 

.  18.45  388A .  3.45 

.  34.M  343A .  8.45 

.  3.45  344A .  8.45 

.  5.45  MXM8U...  .75 

.  It.M  417A .  7.45 

..  55.M  .  434A .  4.45 

.45  444A .  1.45 

444B .  3.45 

4MTL .  45.M 


5334.... 
5JPI... 
5JP2... 
5JP4... 
5LP1... 
4C31... 
C4A.... 
7BP7... 
7DP4... 
I2AP4.. 
I5R.... 
NE14... 
FG17... 
RX21. . 
RK34.. 
I  RKM.. 
;  RK71. . 
RK73. . 
I  FG45. . 
IMTH. 
FGI45. 
FI23. . 
283A.. 
311.... 
3I7C.. 
243C.. 
i  244C.. 

'  2MTL. 
I  274B.. 
3MTH 
I  M7A. . 
314A.. 
I  313A.. 


3.45  , 

3.45  444A .  4.45  1 

3.45!  471 A .  3.751 

2.45  537 .  35.M| 

l.45,WL534 .  I2.M| 

1.45  WL531 .  3.M 

18.M  I  781A .  7.M 

4.M  7t3A .  3.45  j 

14.M  7f5A .  3.45  1 

8.45  7MAY .  48.M 

8.45  {7MCY .  48.M 

.75  7#7A .  17.45 

I8.M  787B .  37.M 

I•.M|7I4AY .  5.45 

4.45|7|5A .  7.45 

14.45  7I5B .  4.45 

3.M  715C .  2S.M 

I2.M  717A .  1.75 

4.45  718AY/EY..  48.M 

7.45  738A/B/C/D/Y 

3.45  I  45  .M 


$25.00  Minimum  Order 


ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 


-WE  SELL— WE  EXCHANGE.— WILL  PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE.— TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION. 


Microwav*  K  Bond  2400  MC 

TSXI-SE  Spactnun  Anolriar 
K  Band  Flap  AttannatM 


OtcillaMopof 
BC  1287A  ufad  in  LZ  Mta 
TS  M  Oacilloacopaa  YFE 
Suprama  5M 


RF  4  EladricoUr  Tunad  S  Bond  Echo 
Bos 

BC  1277/60ABQ  S  Band  PoUad  Signal 
Ganarotor 

PE  102  High  Powar  S  Bond  Signal  Gan- 
arotor 


X  Bond 

TS  12  Unit  1  USWR  Maatoring  Anq>ll- 
liar.  2  channal 

TS  12  Unit  2  Plumbing  ior  oboro  TS13 
TS  33  X  Bond  Powar  and  Fraquoncy 
Matai 

TS  35  Z  Bond  Pulsad  Signal  Ganarotor 
TS  36  Z  Band  Powar  Malar 
TS  45  X  Bond  Signal  Ganarotor 
TS  146  X  Band  Signal  Ganarotor 
TS  263  Nary  Varaion  oi  TS  146 
TS  106 

X  Bond  Magic  T  Plumbing 
X  Bond  Tunobla  Crystal  Mounts 


Audio  Froguancias 

RCA  Audio  Chonalytl 

Othar  Tait  Egoigiiiant  and  Matars 
T8  15/A  Magnat  Flux  Malar 
Ganarol  Radio  V  T  VoRmatar  72tA 
Calibrator  YVE  M47 
Ganarol  Radio  1000  eyclM  lypa  21S 
UmH  Bridgaa 

Boonton  Ssondord  fodactancoa 
WMton  Malori  lypM  430. 426. 741 
Modal  40  Pyranalar 
Rowson.  matars  0-10  Mlcreompara  04 
MURtoU 


HoMldna  1030  Signol  Ganarotor  145  to 
235  MagacyclM 

Maoauramanti  Corp.  typa  64  Stondord 
Signal  Ganarotor 

TS  47.  40  to  400  MC  Signal  Ganarotor 


Braodcatt  Watra  Bonds 

162C  Rldar  Chanolyst 
Short  Wars  Adaptor  ior  162C 
TS  174  Signol 


RADAR  Sots  A  Ports 
APS  3— APS  4— SCB  264 
R-lll/APRSA  Hacohrars 


ELECTRONICS  — Afoiefc,  1951 


TYPE  P 

I2M . 

1411 . 

1413 . 

1414 . 

1414 . 

1438.... 

1433.... 

1435.... 

1851.... 

M13.... 

MU.... 

M13A.. 

M14A.. 

MM.... 

MM.... 

4M1.... 

9M3.... 

4M3.... 

1  4SM . 

ftiislissitsa 


SEARCHLIGHT  SECTION 


WANTED; 

RESISTORS  and  POTENTIOMETERS 

MADE  BY 

ALLEN  BRADLEY 
COMPANY 

all  types  and  values 

aUo 

C^BON  RESISTORS 

other  makes  Domestic  and  Foreign 
all  types  and  values 

WE  PAY  HIGHEST  PRICES 


UflRl^eOMPANY 


130  WEST  102nd  STREET 
NEW  YORK  25,  N.  Y. 
Phone:  ACademy  2-0018 
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Adarck,  1951  —  ELECTtONICS 


SEARCHLIGHT  SECTION 


ONDENSERS 

IN  COMMERCIAL  QUANTITIES  -  IMMEDIATE  DELIVERY 


—BATHTUB  CONDS.— 

Capacity  Voltaia 

.1  600-1000-1200 
2z.l  600-1000 

u.l  600 

.2  1000 

.6  600-1000 

21.6  600 

I  600-1000  Boxad 

S  400-600 

SPECIAL— .2  mM— 1000  V.  ST  $.19 
SPECIAL  BATHTUB  KIT  15  ®  $1.00 
QuotoHoiis  HibinItM.  OMiof  typM  ovIlafcH 


OIL  CONDENSERS— NEW 

SymM  Capacity  Voltafaj^*  Typa  Prica 

B  .006- .0001  lOKV  #26F244  ».M 

.012  26KV  14.66 

.02  20KV  11.86 

B  .03  lOKV  #26F880  S.75 

B  .06-  06  2000YAC  1.16 

B  21.075  7600V  11.75 

B  .06  i2.2KV  U.7S 

f.l  1600V  .46 

.1  2000V  ITtfia  .32 

P  .1  2600V  .86 

O  .1  7000V  1.28 

B  .1  7600V  #26P476  1.28 

B  .1  7600V  #26F460  1.86 

B  2i.l  7600V  2.38 

B  .1  lOKV  #23F644  7.68 

B  .1  18KV  #26F672  U.86 

B  2i.l  8000V  1.78 

B  .2  lOKV  #26F4M  8.68 

B  .26  8000V  Rouod  Gas  1.86 

■  .26  aOOOV  #23F660  1.86 

B  .26  6000V  26F666  1.78 

B  .26  18KV  17.66 

B  .26  20KV  21.68 

B  .26  S2.6KV  61.68 

B  .4  lOKV  6.68 

B  .6  760VAC  (2000  VDC)  .78 

B  .6  2000  V  (Mnall)  l.tf 

i  .1  I®/  ,?:S 

F  .6-.1  2000V  STarma  .86 

B  I  lOOOV  .86 


CHANNEL  CONDENSERS — NEW 

padty  Styla  Voltaia  Pr 


BAKELITE  TOGGLE  SWITCHES 

8P8T  8A.  i50V.  %'  Buahliif  V  SD  Shaft.. .15 
SPOT  C-H  3R00  K4.  T/ir  Buthlaf. 

Bat  Hahdla  (on-off  on) . 5  .36 

DPST  3A.  256  V.  7/16*  Buahlnc.  Bat  Raadle.  .|  .36 
0P8T  C-H  6823  K4.  7/16*  Bushlnf.  Bat  haodla.l  .48 
DPOT  C-H  8824  K4.  7/ir  Buahlnc. 

Bat  Handla . . . 6  .tt 


BT  400  Pynuiol  .38 

TT  600Pyraaol  .38 

BT  400  Pyranol  .38 

BT  iM)0 

SPECIAL 

.5  mM--400  V  CT  63,  TT  $.19 


1  6000V 

1  6000V 

1  16KV 

1  20KV 

1  26KV 

2  OOOV 

2  OOOV 

2  OOOV 

2  lOOOV 

2  lOOOV 

2  1600V 

2  2600V 

2  4000V 

2  6000V 

2  lOKV 

2-3  (Vlt.  ••qr*)  600V 


—COAX  CONNECTORS— 

68-lAP  1.16  I  88-18PN  .26  |  8S-1J 

82-lBP  .86 1  I 


—NEW  MICA  CONDS.— 

0  140  500  3000 

8  160  610  4000 

10  186  600  4700 

16  200  660  5000 

36  280  760  6600 

»  240  1000  7060 

280  1600  0100 
60  800  2000  10.000 

70  360  2400 

76  300  8000 

100  400  3700 

.8  mmM  to  760  mmfd  .846 
1000  amM  to  7080  ounM  .88 
OKK)  maid  to  10.000  mmfd  .18 

SPECIAL  MICA  KIT— 100  @  $2.95 


SPECIAL  — Cobs  AtsMibly  RG-S9/U 
liMfltli  6'^  coMiiicttd  wiHi  03-1 SPN, 
03-1 J  and  AmphiAol  typo  00-M 
coanictor  $.79.  Litt  03-1 J  $.23 


Rd^n 

4000V 

180V 

440VAC 

400V 

OOOV 

800V  TLA 

IQOOV 

1800V 

600V  4  Termo 

8Q0V 

UOVAC  Pyranol 

OOOV 

OOOV 

1500V 

2000V 

OOOV  Braekaa 

800V  Brackets 

OOOV 

OOOV  Braekats 

OOOV 

lOOOV 

OOOV 

OOOV  Braeketa 

8S0VAC  Pyranol 

lOOOV 
lOOOV 

lOOOV  Brackets 


—SILVER  MICA  CONDS. 


R  a  a  c  e  156-836 
MC—Bat.  opera¬ 
tion  with  pre- 
ctaloa  relfeC  rer* 
nler  dial,  tunlaf 
oharta.  0-560  D.C. 
mleroaBmeUr. 
dlode-Trtode  aad 
plue-ln  antenna. 
Centalned  la 
black  aluBlnua 
carrylnicaeillH 

X  8%  1  0%. 

Prtee  616.18. 


MOIVMOUTH  RADIO  LABORATORIES 

89  •  OAKHVRST.  .V.  J. 

ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


ELECntONICS  — Atorch,  1951 


SPECIAL 

$1.75 

Type  "JJ 

"  Pots 

Ohms 

Shaft 

1500  . 

. Va 

1  M«« . 

. V4 

SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


X  Bond  8p>etnim  AaalyMr  ISOO-tlOO  Me. 
eedibratod  Unaai  below  cat-oil  erttoao- 
edor,  eaUbrotod  iraqaeocy  ■otot,  tonod 
otter.  4  U.  Btaqoo.  3  Tldoo  otaqoi  oror- 
oU  qain  125  db.  roqolatod  power  eop- 
P»T- 

8  Bond  SpeetnuD  Anolyxet  2700-3900  Me. 


•hnllar  to  obore. 

K  Bond  Test  Load,  low  power . 120.00 

Z  Bond  Test  Load.  50  watts,  oreroge 
power  Vb'  s  1*  woreqaide.  Bond 
load  TS  109 . 935.00 


HI  POWER  Z  BAND  TEST  LOAD,  dissi¬ 
pates  350  watts  of  areroqe  power  lor 
H"  0  IV^**  warequide,  VSWH  lees 
tbon  1.15  betwsen  7  and  10  EMC 

S150J)0 

Dummy  Load,  DA-21AJ,  X  Bond.  lOqh 
Power  Load,  VSWR  less  than  1.15.  7 
to  10  EMC.  Dissipates  280  watts  orer- 
oqe  power. 

Dummy  Load.  TS439^D2,  S  Bond.  Hlqb 
Power  Load,  2500  to  3700  me.  Dissi¬ 
pates  600  watts  OTstaqs  power.  For 
lVb'*s3**  warequide. 

X  Bond  VSWR  TEST  SET.  TS-12/AP,  com¬ 
plete  with  linear  omplliler.  direct  leod- 
Inq  VSWR  meter,  slotted  wore  guide 
with  gear  drlren  trorellinq  probe, 
matched  termination  and  rarious  adap¬ 
ters.  with  carrying  cose. 

X  Bond  Pick-np  Horn.  AT48/1IP  with 

coaxiol  iittinq . SIOJIO 

X  Baud  Below  Cut-Off  Wore  Oulde  At- 
tonuotor.  with  calibrated  dU.  type  N 
input  coonector,  output  connerti  to 

14**  s  1**  ware  guide . S55J>0 

TB48  X  Bond  Edw  Bos  with  rJ.  cable 
and  ptek-op  onMana. 

TS43  X  Bond  Frequency  Meter.  9500-9900 
Mes.  Crystal  detector  and  50  atcro-OBV- 

B0tofe  IttdICQlM  BMOBOBC#e  COBBttO* 

tton  for  seope  oroIkMe. 

TA45A-APM4  Signal  Qenerator,  9700- 
9500  ac.  no  V.  00400  cps.  '  ~ 

TS-M/AP  X  Bond  Signal  Oenerotor, 
pulsed.  caRbroted  power  aetor.  ire- 
quency  aetar.  9700-0500  ac. 

30  MC  LF.  STRIP.  VIDEO,  and  AUDIO 
AMPUFIDl  AMD  110  Volt  90-2900  cps 
POWER  SUPPLY.  Bandwidth  10  ac. 
new.  port  of  8PR-2  Becefrer. 

amplifier  strip  AM-SSA/SPR-2  con¬ 
tains  I.  F.  amplifier,  detector,  rideo  ampli¬ 
fier,  pulee  streldier  and  audio  amplifier 
and  Rectifier  Power  Unit  PP-155A/SPR-2 
bandwidth  10  ac.  center  irequeney  30  ac. 
seosltlrtty  50  alcrorolm  for  10  udRiwotts 
output.  Porrer  supply  90/115  V  ac.  90- 
2900  cps  U  amps.  Sewl  for  schematic 

S9540  less  tubes. 
8  Band  Signal  Oenerotor  Carity  WUi 
Cut-Off  Attonnator.  29004950  ac. 
SC40  lube,  with  stodulator  chossis 

SMUOO 

BIgk  Pass  Flltor  F49/8PR4.  ents  off  of 
1000  ac.  and  belowt  used  lor  recelras 
Aero  1000  ac . S12JI0 


UPN-1  B  Band  Beacon  Recetrer-Trone- 

aHtor  . 97SA0 

S  Bond  Test  Load  TPS45P/BT.  50  obas 

S12JI0 

High  Pass  Flltor  F49/8PR-2.  cuts  off  at 
1000  me  and  belowi  need  lor  recelren 

obore  1000  nw . S12J)0 

T8-125  CAUBRATED  S  BAND  POWER 
METER  with  attonnator. 

TS-155  8  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 

8  Band  Mixer,  tun  Ale  by  aeons  of  slider, 
type  N  connector  for  the  R.  F.  ond  local 
oedllator  InpuL  U.HT.  connecter  for 
the  IX.  output  rariable  oscillator  in- 

iectlon  . 93040 

T8-110  S  Band  Echo  Bos  24004700  ac, 

portoble  . 911040 

HI  POWER  8  BAND  TEST  LOAD,  dlssl- 
patss  1000  watts  of  orwage  power,  for 
IVb**  s  3**  warequide.  Romge  2500  to 
3700  MC. 

X  Bond  Thermistor  Mounts,  VSWR  Isse 
thon  14  9500-9900  MC  Ffatod  triple 


tuned.  14"sl**  warequide . 94040 

Fised  triple  tuned  H^slM"  ware- 
guide  . 95040 


Frequency  Meter.  8500-9900,  rariAle, 
absorption  type  for  eilher  Vb^sl**  or  W 
slM'  worsgnide,  with  eaUbroHea.  :iz 
4  MC,  predelon  ground  thread. 915040 
X  Bond  Crystal  Mount  M*'sl‘*  ware- 

guide  . 92540 

X  Band  Attenuator,  double  ran  type. 
VSWR  less  than  14.  95004900  MC 
040A,  eoBbrated  for  IMt'^H'*  ware- 

guide  . 99040 

U^sl”  to  H‘^1V4‘*  adstpter,  UG90/U 
95.00 

T&409/AP  CAUBRATED  SELSTM.  .91040 
GENERAL  RADIO  PRECISION  WAVE- 
METER  TTPl  784A.  rcage  10  be  to  50 
me,  049%  occutoey.  V.T.VJC.  ree»' 
nance  indicator,  complete  with  accesso 
rtoe  and  carrying  case  NEW. . .  .9175.00 
HEWLETT -PACKARD -AUDIO  SIGNAL 

GENERATOR  20SA . 923040 

ESTERLINE  Angus  recording  MlllVrmeter 
90  cycles.  IIOV.  AC.  1  ma  full  scale. 

9150.00 

T849  Voltage  DMder  far  aeosurlng  UA 
rideo  pnlsee.  rotfae  lilO  and  lilOO 
tronsaiesfaa  flat  wAin  9  A  150  e.p4. 
to  9  ac.  with  cable  far  ottaAing  to 
syndroeoope. 

Warequide  Below  CnOofi  Attoonator 
L  101-A  UAF.  Connectors  at  eoA  sod 

caUbratfan  30-100  A . 91940 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN- 
UATOR  some  os  obore  esospt  inpal  is 
aalAed  in  range  of  22004300  ae. 

VSWR  lees  Aon  IJ . 95449 

PULSE  TRANSFORMER  191AWP. .  .9940 
HTPERSa  CORE  CHOKE,  1  Henry.  West- 
faghonee  L422031  or  L  422-32.... 9940 
PULSE  INPUT  TRANSFORMER.  petaAoy 
eore.  SO  to  4000  be.  WED1B191B.  fae 
pedmen  ralfa  ISO  to  2350  okas.. 9340 


ELECTRO  IMPULSE 

LABORATORY 

62  White  Street  Red  Bonk  6-0404  Red  Bonk,  N.  J. 


RADAR  EQUIPMENT 

I  Search  Radars 

APS-2;  APS-3;  APS-4;  APS-15; 

SCR-717B;  SCR-720;  APQ-13; 

APR-1  Receiver  t  Tniv  IMts 
APR-4  Receiver  R  ThIiik  Units 
APR-S  Receivers 

TPX-1  IFF  Transeitters— Receivers 

R-69/APN-9  Lorn  Receivers 

CPN-6  3cin  Rato  Beacon  ^ 

AN/APG-13  Conplete  New 

SO-9  lOcn  Search  Radar 

APG-8  Units;  AS-168/AP  Antenna; 

BC1153  Indicators;  BC  1157A 

Control  Boxes; 

CA-4  Tnrtw  Ampifiers;  CN-21 

APA-15A; 

MD-12A/AP013  Modniators; 

RA-10DB  Receivers; 

RF-4A/AP  Antenna  Boxes;  RT-39/ 

APG  Reevr-Trans.; 
RT-48A/TPX-1  Reevr.-Trans. 

TEST  EQUIPMENT 

TS-3/IP;  TS-14/AP 
TS-15/AP;  TS-18/APN 
TS-19/APQ;  TS-23/APN; 

TS-24/APR-Z 
TS-28/TSII;  TS-27/TSM;  TS-33/AP 
TS-35/AP;  TS-38/AP;  TS-4S 
TS-47/APR;  TS-59 
TS-81/AP;  TS-82/AP;  TS-74/VPII 
TS-78/APM-3;  TS-91;  TS-98 
TS-IUU/AP;  TS-102;  TM11/CP 
TM18/AP;TS-125/AP;TS-128/AP 
TS-127/lf;  TM3t/AP; 

TS-1S9/TPX-1 

TS-148;  TS-155/VP;  TS-21I/AP 
TS-203A/P;  TS-208/AP;  TS-228/AP 
TS-288/VB;  BC-378R 
BC-905;  BC-908;  BC-978 
BC-1277;  BC-1238A;  APA-11 
LS-1  Frevency  litter 
LM-15  Freqniaqr  Meter 
884  Measareaent  Cerpor- 

Sipal  Generator 
Test  EqnipHNnt  and  Sl^  Generatnrs 
for  II  and  3  ca 
7-208  FM  Sifoal  Generator 
Al  types  ef  Mafnetmns 

Writ*  tor  listing 

LERU  LABORATORIES,  INC. 

360  BLEECKER  ST. 

NEW  YORK  14,  N.  Y. 

Orogon  5-3525 
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Afareb,  1951  —  aECTRONICS 


SEARCHLIGHT  SECTION 


WRin 


PHOMe 


CABLE 


COA^E  /V 


ipivcrsaf 


Over  200,000  RELAYS  in  our  Vast  Stock-Ouaranteed-HfRc 

MINIATURE  RELAYS  I  SOLENOIDS  I  TELEPHONE  Rl 


AUTOMATIC  lHT7m-14 
V  Itvuc.  MMw  OM.  Brwk  two. 
I  440  oliiM  Dvut  THlQhnwB  CcM- 

Ucu  #RS44  . ..r.it  «A 

6UAR0IAN  tiTDC.  SPIT  a.o. 

3oeobm#Bi0i .  Mm 

Q.C.  74TSI7t  SYDC  SPOT  B.O. 

\S^V  SO  ohB  #B69A . W  m 

COOK  U5M  S4yDC  Hftkas  S.  BnUi  1.  SM  ohB 

Commie  Inwleiimi  #B107  . M  m 

ALLIED  5SSS7  S4VDC  DooUe  Make.  ISO 

Q.C.  OUST  8mw  m  ABlOt  #B106O .  I.H  M 

RBM  55137  Bum  m  «B1M  #B108B .  I.2t  M 

RBM  55530  SIVOC  DPST  B.O.  S50  ohm  BBS46 

l.2t  m 

CLARE  A1S418  ISTDC  DPST  m.o.  IM  ehm 
#BS44  .  1^  m 


Wk  #BSS8  ..IE.7I  « 

ALLEN  BRADLEY  BSA  SOTDC  8P8T  MA  100  ohM 

#R105  . ll•0•  m 

fi.E.  CR053SK  lOOAS  t4YDC  t  Swltebettee  DP8T  B.C. 

A  8P8T  0.0. :  extm  kmo  throw  #8138 . t.Oi  eo 

HART  M500A  Cot  #004810  S4TOC  BPST  800A  75 

olune  #B1S7A  . ..JLOO  eo 

AUTOLITE  BO  BPBC  #S8484A  S4TDC  Sm  MOA 

0  ohme  #R18S . 8.70  m 

CUTLER-HAMMER  B8  OOOIHIIOA  tlTDC  SPOT 

800A  to  ohme  #B1S0 .  MB  m 

SQUARE  D  BOA  84TDC  BPST  SOA  IM  mam 

#W  . 8Jt  m 

Q.E.  C!R8708D11«W8  ISTDC  BPST 
lOOA  30  oluM  PlMtle  terkwwl 

#RS3B  . 0.IS  m 

EPCO  847D  ISTDC  BPST  SOA  35 

o^  #R1SS . S.iS  M 

E^IPSE  DIKAOSOSS  S4TDC  SOOA  0 

ctomn  #B1S0 . AiO  «A 

RBM  BN5  S4TDC  80A  SOO  ohM 

#R2S4  .  LOO  m 

WARD  LEONARD  NSS  HOT  00  (^. 

5  douhlo  mofco  oontuti  S  et  OOA. 


SENSITIVE  PLATE  CIRCUIT 

DUMONT  S«M  ohm  S  lu  8P8T  B.O.  1*A  ClSt^ 

POTTER  *  RRUHFIELO  8FSW  MM  OhB  »  M 

Doubto  brMli,  lOA  cooucu. . .  .MM 

O.E.  CBJTaiBlOSPM  It.OM  0^  •  w. 

MM.  *  BraM  SA  CooUcu  *Bt91 . M  M 

WEBTEBN  ELECTRIC  D^T).  Mwcw 


ANTENNA  SWITCHING 
RELAYS 

_ rnmm  Q.E.  S70a  ISTDC  DPDT 

A  BPST  AO.  Centmle  la* 
■uleUoo  50  ohme  lOA 
ilni^W*iQP^Mw  cooteote  #B57  ..II.M  ea 
ADVANCE  4001B  7STDC 
jMhrpIBBK  DPDT  A  BPST  A  A  Cera* 

atl#  Tmmletlen  S600  ohms 
lAA  Contacts  ^ 

LEACH  1004B  S4TDC 
DPST  AA  MO  ahme  lOA 

Osniaeis  #Bllf . .  140  ea 

LEACH  lOSTBF  S4TDC  DPDT  SOI  ohM  lOA  Ooa* 

lama  #BSIB  . . rT.»  sa 

LEACH  .1411*174  S4TDC  ^ 

Doable  Make  SOO  ohM  lOA 
coatacu  HI  Tottafa  Ceramie 
lastilatlnn  #B07  ....  1.00  sa 
Q.E.  CBr0lD107PS  S4TDC 
DPDT  Oeramle  lasnlatWi  lOi 
obM  AA  Ooataett  #BM0 

IIJI  oa 


IN  KLKCTRIC  mOMTS.  merc^ 

Hermetlealls  sealed.  S  CoUs:  700 
Bhom.  With  eoUs  la  aerlee  malne 
A  hroaks  at  6.S  ma.  8PDT.  Bl#h 
caaaelty.  Blih  HRaea  #BSSS 

II.Mia 


BTRUTHERB  DUNN  CX15S8A  IfTDC  BPST  AA 

840  Ohme  SOA  eoatacM  #BSM  .  I.IB  ea 

B.E.  CBSTflBlOMS  ISTDC  SFDT  IM  ehnw  SA  ten* 

taels  #BSST  .  I.Si  ea 

fi.M.  irOS-1  U-S4TDC  SFDT  IM  eMae  lOA  eea* 

tactt  #BS40 .  I  ea 

LEACH  soot  (Q.B.  M747SS00)  1S*S4TDC  SPOT  100 

Ohme  i5A  eoataele  #BS41 . . .  I.SB  ea 

PBICE  MIA  ISTDC  DPDT  00  ohM  #BS4S  .01  ea 
BSM  Toltaae  BemOator  IT  8PDT  AdJwtaMete- 

tacts  A  Arm  #U47  .  I.4ita 

AMPEBITE  TIME  DELAY  S4Ntt  SIT  AC  «  DC 
•P8T  AA  OA  Coataeu  S  sea.  Asia#  at  S^:  esa 
onrat.  fiiM  ll*T  ^  llsTte  imMm  m  Uni 
tea  looftr  dslap.  tBSlO .  M  m 


ALLIED  TYPE 
BO  RELAYS 


BOOAM  8ETAC  for  ISTDC)  DPDT  #8811. .|IA|  M 

jOapM  t4TDC  DPDT  S40  ohM  #B04 . llfS  sa 

BOaOO  S4TDC  DPDT  840  ohM  #B04B .  IJS  Oa 

BOISD30  S4TDC  BPST  Doable  Mahs  MO  ebM 

DOtOM  OTDC  tPDT  14  etea  #BSM . lIH  ea 

■JX.42  IS  or  S4TDC  SP  Dhle  Bmak  S4i  «Ma  CT. 

#RSM  .  JO  ea 

•0037  S4TDC  DoaMe  Mato  S90  ohaae  #81M  I.SO  oa 
•01330  S4TDC  DoabU  Mato  A  Biaak  S40  oIhw 

141  •• 


A.  C.  RELAYS 

QUARDIAN  S4TAC  Mato  A  Break  1  OA  Ooa* 

taeu  #8378  . ll.lTea 

QUARDIAN  34TAC  8P8T  AA  OA  On^ 

ALLIED  ’  BMAM  ‘UfAC  DIOT *  lOA * OMSto 

#8111 . .  l.Mca 

ISVAC  DPBT  AA.  OA  OotoaetA  OITS  JO  oa 
COOK  310313*00  llOTAC  Mato  iT  Break  1.  lA 


PULSE  XFMRS 


FERRULE  RESISTORS 


G.E.  1500V 
C.T.  150  MA 

at  SA  SieaOeBt  tar  AraJ: 
*ower  Supply.  ShlpMu  WL 


W.  E. 

TRANSTAT 


FREED  oVtm  Id  mHe**htf' 

HOmzONTAi.  Hoek^  Oto.  Hm 
VEBTICAL  Mimkiae  ooa  ifmr.»... 
UTAH->Xl40^~f  wtadlao  . . 


LAB  RESISTORS 

IK,  4K.  MK,  1MK.  MOK.  All  1  watt 


iieTAC, 

ft:  ti-HtTA<i.».tA 
#Tm......tAil  m 

It  «w....|M.M 


HI  CURRENT  MICAS 
BAKELITE  CASED 


LARGE  STOCKS  OF 


Lorge  Stock  of 
Typo  4  and  9 
Transmitting  Micoe 


ELECrtONICS  — MofcS,  ItSI 


3<5 


SEARCHLIGHT  SECTION 


STOCK  UP  NOW  AT  THESE  LOW  PRICES! 


ACORN 


S«nrM  Schools,  Lobs,  Industriols 
Top  Voluts — Same  Doy  Sorvko 


FILTER  CHOKES 


200 
230 
230  1 


Ohm*  D.  C. 
S50  D  O. 
400  D.  a 
420  D.  C 
200  D.  C. 
200  D.  C. 
SM  D  C. 
400  D.  C. 
400  D.  C. 
120  D  C. 
200  D.  C. 
05  D.  C. 
00  D.  C. 
00  D  C. 
00  D.  C. 
05  D  C. 
95  D.  C. 
95  D.  C. 


Mountlai  Pi 
Chsaael  S 

HeriDetlCRllT  Seskd 
HenDedosUy  Sesled 
CbAOQri 
ChAonel 

Herfrethttlly  ScaM 

H«Tmetlaai7  Scaled 

Vohght 

Chaoocl 

Caeed  Chanoe) 

CbannH 

Caecd 

UpHsbt 

Cnaanel 

Uprlgbt 

CJhanoel  I 

deed  1 


—  STEP-DOWN  TRANSFORMERS 

Pri.  tO0-S10-220-tS0-14O  T.— 50-M 

M-.  ?i— 117  m  t  unit. 

92 — 6  V.  C.  T.  9  10  amp.  ac 

Opeo  Frame  Pcd.  TeTA  TeL—  9 1 0.95 
Prl.  S00-Sl0-2SO-230>S40  V.— 50-00 

sc.  Tl— 15  V.  C.  T.  A  10  amp. 

#1—15  V.  C.  T.  #  10  amp. 

#3—0.3  V.  C.  T.  9  5.5  amp. 


#4—0.3  V.  C.  T. 

C 

Tl.  3 

Sec.  ?1— 115  V.  #  8  amp. 

Open  Frame  Fed.  A  TeL— 
PLATE  TRANSFORMER 
Prl.  100-110-220'230-140  Y.— 50-00 
Sec.  #1— 550-0-&0  A  ISO  ma.— 


$6.95 

$8.95 


Open  PTame  Fed.  IW.  A  TeL—  $5.95 


FILAMENT  TRANSFORMERS 

Pri.  105-115  V.— 50-00  cjr. 

Sec.  #1—0.8  V.  C.  T.  9  8  amp.— 
Tbord.  C.  H.  T.  caae 
Pri.  105-115-115  V.— 50-00  c#. 

Sec.  #1—0.8  Y.  9  4.8  amp. 

#8—0.8  Y.  9  .0  amp. 

#8—0.8  Y.  9  .0  amp. 

Caeed— 

Prl.  115  Y.— 00  cy. 

See.  #1—1.5  Y.  A  10  amp. 

#8—1.5  Y.  9  0  amp. 

10.000  Y.  lnsulatl<m— 


$2.79 


$2.95 


$4.95 

.89 


Bee.  #1—1.5  Y.  9  to  amp.  C.  T. 
iMOlated  for  10  KV— 

Open  Frame  Fed.  TVl.  A  Tel.— 

Frt.  100-110-110  130-140  V.— 50-00 

See.  ?i— 0.8  Y.  C.  T.  9  0  amp. 

(^>en  Frame  Fed.  Tel.  A  TeL — 

Pri.  220-110'820-130-140  Y.— 50-M 

Bee.  ?i— 0  V.  9  4  amp.  C.  T. 

Open  Frame  Fed.  TVL  A  Tel.— 

Pri.  800  110-120-830-140  Y.— 60-00 

Bk.  ?i-«  T.  •  n  unp.  C  T.—  .,11  oc 

Opra  Frame  Fed.  T^l.  A  TeL — 


$5.95 


$4.95 


$3.95 


LOW  VOLTAGE 


STEP-DOWN  TRANSFORMERS 

Pri.  115  Y.— 50-00  cy.  ak 

See.  #1—15  V.  9  18  amp.  O.  K.—  84.95 

Pri.  115  Y.— 60-00  ey. 

Sec.  #1—10  V.  9  IS  amp.  O.  E.—  84*95 


Pri.  115  Y  — 50-00  ey.  -a 

See.  #1—10  Y.  9  5  amp.— U.  T.  C.—  82.79 

Pri.  110-141-110  Y. 

Sec.  #1—18  V.  ^  8  amp.— U.  T.  C.—  83.49 
PrL  115  T  — 50-00  cy. 

See.  #1-24  V.  9  2  amp.— Ferranti— 


$1.49 


KENYON  FILAMI-NT  TRANSFORMER 


PrL  0-105-110-115  Y.— 60-00  ey. 
Sec.  #1—11  V.  9  10  amp.  a  T. 
#1—7  Y.  A  1  amp  C.  T. 
#8-7  V.  9  1  amp.  C.  T. 


$4.95 


OUTPUT  TRANSFORMERS 


UniT.  See.  4-8-15-150-500  ohm  roiee 

suaidMi  n.  M.—  $1.99 


UnW.  See.  4-8-15-860-500  Mun  folea 
ooll— 

Half  ^ell  Uountinf  Shielded — 


$2.95 


VIRRATOR  TRANSFORMER 

Pri.  0  V. 

Sec.  000  V.  C  T.  9  20  ma.—  aa 

Uprtfht  Mount—  81."" 


RCA  HIGH  FIDELITY  OUTPUT  TRANSFORMER 

OLO  Push  Pull  0000  ohm.  Prl 
Plate  to  Plate 

Sec.  8  ohms — 25  W.  output — 


Chicago  Trane.  Caeed— 


$4.95 


«V«  HIGH  FIDELITY  OUTPUT  TRANSFORMER 


.98 


«L6  SINGLE  OUTPUT  TRANSFORMERS 


Chuiael  Mount — 


.98 

6V<  SINGLE  OUTPUT  TRANSFORMER 


Chuutel  Mount — 


.89 


ALL  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 
- Phen.  worth  4-S270 - 


ACORN  ELECTRONICS  CORP. 

76  Vwn  St.  DcRt.  E3  N.  Y.  7,  N.  Y.  R  ^  -  ' 


are  ■uaject  to  ekanoe. 


FOR  IMMEDIATE 
DELIVERY 


aOICiaL!  300  ohm  twin  lba#  tv  lini. 

per  loo  n . ts.aa 

dynamotoiTsalci 

IU>77— Srend  New . M-OB 

PE04->Uaed.  escellent .  4.aa 

PETS—Uaed.  excellent . 4.00 

CORDS  . 

C3>47»-A  ft.  Iona  with  Alligator  Olpa. 

ran  be  uaed  aa  taat  laada . itc  pair 

CD307A  with  PLS5  and  /KaO  .......  .aa«  aach 

PL68  . aocaaek 

PL8S  . aaceack 

P1.S4  . ITcaaek 

FILTER  UNIT 

Tbla  unit  la  an  axeallent  buy  for  the  parts  alone. 
Some  paru  are  worth  more  than  wa’re  aaktnt  for 
the  whole  unit. 

1—40  MTP  m  490V 
1—1000  MFD  A  ISV 
1— .5  MFD  A  400V 
a— .5  MFD  •  50V 
1— .01  MFD  A  400V 
8— ao  wau  Reaiatora 
a— Filter  Chokes 

!5Sr‘?SS.  8-i«. 

MiaMllaneous  Hardware,  *  ^MebiduMAa 

•■AND  NMf.  OfllS- 
INALFACKINO.  ••<  ea. 

UO  for  »y.»0) _ 

SLBIVINA— earloua  eolora  and  alaee  8  ft.  leofths. 
10  lenctha  for  DSa 
too  l4^rme  for  »#.oo _ 

SOLDERING 

Sl-FLB . Ma  aa.  (lO  Ter  tS  tO) 

KIT  SALE! 

Kit  of  SO  aasorted  KMO«S . ft. It 

Kit  of  35  TaiAAKM-alncle.  dual  and 

triple  aeetlona .  TDc 

Ktt  of  10  aaaofted  VOLUAt  CONTDOLD.  .Oa-M 
Kit  of  100  aaaorted  AICA  and  CMAAI- 

CON  CONDKNtCM  . 4.78 

Kit  of  lOO  asaortad  FAFC«  TV8UIJUI  OON- 

OgNttM— from  aoo  to  800  V . t.TD 

BATHTUB  CONDENSERS 

aO  MFD  ASSO  VDC  )  14c  eoak 

a  Z  .35  MFD  A  600  VDC  L  DSa.M 

.5— .5  MFD  A  100  VDC  f  per 

8  z  1  MFD  A  400  VDC  )  hundred 

TERRIFIC  TUBE  SALE 

Brand  New — StSfMlard  Brands  Immediate  Delivery 

3034/340  . Wc 

1630  . a»c 

lOY  . Me 

8734  . 21.78  aneh 

TN88MAL  88LAV  Type  BL  110  volts 

30  arepa.  ODANO  NKW . ONLY  21. M  soak 

RCA  MICAS 

470  MMFD.  1300  MMFD.  1500  MMFD...Oea4. 

(220.00  per  tkeusand) 

TRANSMITTING  MICAS 

.00)1  A  6000  V,  .00035  A  8000  ▼ 

FtL  Type . 08c  oMk 

RESISTORS 

5  ohzw  10  watt . 14c 

B5  ohm—  10  watt . 14c 

3500  ohm—  35  watt . 17e 

3500  ohm—  33  watt  . aOe 

380  ohm—  50  watt,  lamp  base  24c 

108  oha^lOO  watt.  4  taps  . . 48o 

50  ohm  Muter  Reeiator . tc  ea. 

(28.80  per  hundred) 

N8AW  OUTV  LIN8  C08D  with  molded 

plun.  3  ft.  Ions  . tc  sock 

0  n.  IIU8888  LIN8  008M  with  molded 

rubber  pluza  . . 812.78  per  180  cerda 

3  OANO  T8F  VARIA8LI  CONOtNttll— 

365  per  eccUon  with  poah  button#  ...••€  aa. 

(10  fer  27.88) 

a  OANO  FM.AA  VA8IA0LB . ttc  CO. 

(10fer87.M> 

AINimUM  08088  —  83.00.  tend  8802  deposit 
with  order,  balance  C.O.D.  Shipped  F.O.B..  N.T.C. 
\N.Y.C.  reatdenu  add  302  aalea  tzz.) 

RED  ARROW  SALES  CO. 

Oupt.  T,  *3  East  Broadway,  N.  Y.  2,  N.  Y. 
PhMW— COrttandt  7-M2S 


FOR  SALE 

Boua^  &  Lombo  Binocular  Rtaoarch  Miero- 
■eopt  Optics.  Mid-40'8  vintaqo.  uncootod. 
Soma  tliqblly  uaod,  moat  unuaod.  FIvo 
opochromat  obloctivos — lOx  Dry.  474x  Dry 
Adjuatablo.  67x  Dry,  61k  Oil.  7lx  Glycorino. 
Foir  Sx  componaotinq  oyopiocot.  Throo 
cendonsort— achromat.  cordioid  4  parabo¬ 
loid  on  tlido  mounts.  Also  miacoUanooua 
incidontlala — 6560. 

CALL 

Ted  Powell,  Great  Neck  4.4129 
(Long  Island)  altar  6:30  P.M. 
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Manh.  7951  — ELECTRONICS 


I 


•-4Mt  iMK-tMK* 
M-lfMt  IMK  IMKt 

M-MKt  laMK-iMK* 

K-l«Kt  tMK-rSK* 
K-MMt  3fn««-2aM«t 
>K>MK*  fmM-taMtt 


s:it 


12-141 . 

12- I4I.V  .... 

13- 141 . 

13- I4I.Y  .... 

14- I4I-Y  .... 

2-142-Y . 

4.142-Y  .... 

••142 . 

I•-I42•3|/HW 

11-142  . 

•-lit . 

4.IW.Y  .... 

4-111 . 

•.Ifl  . 

4-ias . 


P-24l2.ftB 

P.M2-CE  . 
••S«2.0B  . 
P-9M-Ce 
P-»l«wCE 
S-II0-2B  . 
P-SI2-CC  . 


IMPR-a...  21b.  .15 

tMp-3 .  ttb.  .15 

IfiSP*  iMp-b.....  •».  .M 

WmZ  imp-4 .  4  1b.  .2« 

B  C  iMPH-i...  Sib.  .45 

A-«V2.Rtl3  SPflT  *'8**  plu&ier.  I5«PH-15..  1ft  lb.  .44 

nift&l  bousing  norm,  op . 45  1S4P-4.....  ft  lb.  .25 

B.SB.RftIP  flPtyr  trtm  bIubmt  JfttPD-lft..  1ft  Ib.  .ft4 


SEARCHLIGHT  SECTION 


POWER  RHEOSTATS  OIL  CONDENSERS  tym  “j 

POTENTIOMETERS 

_ V.  •  "  *  *  *  ohm.  obm.  olim.1  ohm. 


60  jTt  »*•*  iscw 

176  25  1.67  •}  jog  i* 

166  26  I.l«  •}  SSfS,.  „S 

266  26  1.24  ••  Slfi?®  g“ 

266  100  6.26  .J*  6000  H9 

226  60  2.16  •»  WOO  «» 

266  26  1.66  J  JOO  Sg 

266  66  1.46  1  *000  *pj 

166  60  2.11  ?  12S  "» 

166  100  6.26  2  600  jg 

166  26  1.24  *  lOM  <0 

666  100  1.26  *  gS 

176  26  1.24  J  iSS  kS 

176  160  4.66  *  JOO  Hg 

466  26  1.24  JJ  Jg  hr 

466  76  4.66  •}  Jg 

166  26  1.24  !J  go  B 

666  76  4.66  >*  .  gg  OT 

666  16  1.66  >*•!  JgO 

666  100  1.26  **•»  *000 

666  110  1.61  ~ 

in  !So  1%  BATHTUBS 

!•••  ftft  1.34 

Iftftft  IftO  4.45 

I34ft  32ft  4.4ft 

135ft  50^  3.3| 

50  iJft 

IftO  4.4ft  mM  vdcw 

25  3.1ft  .ftftft  400 

ftO  1.44  .ftft  300 

35  3.11  .ftft  400 

SO  333  .ftft  ftOO  I. 

100  i.ftl  t  400  S 

3ft  1.34  .3  ftOO  9 

100  ft.ftt  .1  1000  E 

2ft  3.33  .1ft  400  c 

SO  3.34  .35  300  k 

ftO  3.34  .35  600  a 

100  3.4ft  .W  400  ” 

SO  ru  .5  400  4 

100  4.31  .5  400  c 

as  3.47  .5  1000  ^ 

ISO  4.13  1  300  C 


TYPE  **JJJ**  $4.fS 


TRANS¬ 

MITTING 

MICAS 


SpPdfT  wtwtbPTBbpft  rpGPifd  1^ 
UlM  kaoborPCTPWElrlTpr  pdlttM. 


SELECTOR 

SWITCHES 


.ftftftftl  600  4  .!•  .66143  600  4 

.ftftftftft  600  4  .11  663  600  5 

SIftftftftft  600  4  .11  .M3  1200  4 

.ftftftftft  3ft00  •  .31  .6633  3500  • 

.ftftftl  600  4  .14  .ftOaft  600  4 

S  .ftftftl  3500  f  .31  .663  600  4 

or  -ftftftlftftOOO  4  .Ifl.ftftftft  600  4 

U  .6663  600  4  .11  .ftftft  600  4 

S  .66635  600  4  .11  .ftftft  1200  ft 

*  .ftftftr  600  4  .11  .ftftft  3500  ft  I 

K  .6651  2fl00  4  .4J  .6643  600  4 

o  ftftftr  600  4  .Ift  .61  600  4 

_  .ftftftft  ftOO  4  .11  .61  600  ft 

Q  .ftftftft  600  4  .11  .61  1200  ft 

3  Ml  600  4  .11  .6143  600  4 

S.ftftl  1300  4  .  31  .63  600  4 

.661  1300  ft  .31  .43  1350  ft  1 

D  .6613  600  4  lift  .ftlT  600  4  i 

or  Mlft  600  4  .13.543  ^600  4  i 

m  (Mmiy  BtllBr  tWB  In  rt— ft) 

§  "UHF"  CONNECTORS 


j  »•  M-im.  •a.iW- 

o  c-t.  N-.  Amr  N-. 

E  M-Ut 

S  S»-iD  rv-m 

6$-lF  FL-1T4 

S»-IR  SO-IM 

gS-lBPM  PI.-2MA 

3-t2R  BO-2M 


!i  I  4  gS?S‘!hhe  !:IS  •  ■  ^}b  pi^ 

(Uh7  0thmtrpml>-I0.k)  gg  g;}' 

'  *1.1  *00  w-lfPM  v}r 

“AN”  CONNECTORS  ^ - 52: 

jfiB  "UG"  ConhBcton  Cohhirt-ri  {jtips 

w  Rr  W  g§:}!^:;;:;:  •|;«V.m.c?T .  A  tlJt? . 

UEGEVAEIETY  AVAILABLE  ggllS^;;;;;;  1;1J  J  a  fcljf'' ••••""•• 

AT  GREAT  SAVINGS  ,:n  A-3JJ-JHT ^  ••.laiY-::;:: 

*m«  TMir  mm#  ml  M  m  «mi4  g®;**^ .  !  !l  p-TH.aS  il 

-  goT*?^ .  !  «  P-3I2-CCT.L  ...  .4*  l».|4« . 

BIRTCHER  TUBE  CLAMPS  g^^  ‘  g  P.V.fcK".:;:::  jS  ::::: 

iSS-i.  :S  tttS*. :S  TrKJ.v—.-. 


35c. 


I^li  SHOCKMOUNTS 

..  ■  ■  *.^aS 


MICROSWITCHES 


I  ^ 

166P.1 .  lib.  .15  tistpa 


3-rimilti:  ooo  op  aad  OM  cl. . .  .41  366PMN-3ft  ftft  lb.  .75 

#WZ-BU  (ttOt  UltM.1  Sl*Vt  3ft4P.|l3...H3lb,  .ftf  ^  aaarr^^w 

lopr  ftctuBtor.  norm,  el . 45  ■■  MALLORY 

•  B-ltUT  (not  tUun.)  BPST  lOn  rtBMIMAL  BOABM  i 

Its  TM  raUGf  pluapar.  norm.  „  *  li  ”  PUSH  SWITC 

C-O  B.  SWmillRn  Iftn/llftTolUAC  02661  B.P..  mnko  font..  oon-L... . . 

•Cfll076.Cl63A3  SPOT  elOMd...  .45  S2063  B.P.b.T..  non-lodi  . 

«Cllli76.Cl6ftE3  8PR  opm...  .45  9^S&L  ft.P  O.T.!  look  . 

OCBI679.CI63B3  8P8T  etoMd...  .4ft  «  toroilMl  ftft  »mS  O.P..  mnko  2  rm-L . 

«CIII*7*.CItlC3  DPW  .  .  .46  J  1."  12M4L  D.?;'  -m.  2  Ml . 

(IIMI  mhtr  I2*m  hi  MmA)  12  tmiMiial  2.M  »2«««  O.P.O.T..  m«-l-ek  . 

HUNDRIDS  or  OTHER  ITEMS  AVAILARU 

Ovm  a/I  m  RatM  CwMtnih  Prim#  mt  FOB  tar  whm  NYC  md  mimt  t»  Mm*.  aNAmt  mtut 


FRENCH-VAN  BREEMS.  Inc. 

405  Ldingtoii  Avtnue  Ntw  York  17,  N.  Y. 


ELECTRONICS  — Atorcfc,  1951 


Desirable 


EQUIPMENT 


e  BC-37ft-X  Aircraft  trannmittftrs  ooa- 
plfttp«  BPWo  with  all  turataig  oalt*. 
l4  TOh  dTBOBBOlor.  tttbftBi  plttOft* 

•te.  .  tllS.ftO 

•  BC-lftl  ftomp  as  oboTft  for  13  oolt 

oporotioB  .  I13SJM) 

•  TDB  Hary  SMdftl  radio  troasiBittorB 
wllk  330  Tolls.  D.C.  powor  supplT. 

•oaploto  with  tubos.  roody  lor 
opopodoa.  Now  .  It7ft.00 

•  SCB-ft33  Aircraft  radio  tronsmittors- 

rscolTsrs  eosBploto  with  dTacnotor. 
control  box.  plugs,  lockbox,  mlero- 
phono  adc^or.  aUcrophono.  hood- 
sot.  oxtoasloa  cord.  Nowly  OTOt- 
haidod.  laspoctsd  ond  tsstsd  .  S1304N 

•  SP  Ships*  radar  units  coaiplsts 

with  all  ooBpoaoats  .  $500.00 


•TCS.  Colltas  typo  Nary  and  MobUo 
typo  traasMlttofs-rocolTors  eoaploto 
Bnth  rsaioto  control,  aatoana  eoU, 
ooblos,  koy«  microphoao.  for  110 
Toll  A.C.  oporotiOB  Including  sot  of 
parte.  Now  la  origiaol  casss . $1 J7SU10 


•  TCS  Colltns  typo,  troasmlttors-ro- 
•slTOts.  sasBo  as  abOTo  but  widsout 
spare  ports.  Bsflalshod.  chockod- 
oat  oad  guaraalood  for  oporadoa 

on  13  ST  M  TOlts  D.a .  $57540 

•  NT  1031  D1  Badlomariao  Corpero- 

doa  tolograpk  traasmlttors  .  $375410 

•  .SC-$4i  BsoolTors.  aacoBTorlod  34 

Tott  oporadoa  .  $150.00 

e  MN-St  Isadix  radio  compass  ro 

eolTOfs  .  $45.00 

•  BC-331  A.X.  Proguoncy  motors  with 

medalatloa  .  $133.00 

•  BC-tSl  Froguoaey  motors  witeoul 

moduladoa  .  $100.01 

•  Uf-lS  Froguoaey  motors  (Nary  Tor- 
slea  of  SC.331  AX.)  wMk  li^ula- 

doa  and  AX.  power  tapply .  $130A$ 

•  MOOA  Tool  sots  for  8CB-3$$ .  $730.00 

•  1E-13A  Toot  sol  for  SCB-333  .  t3304M 

8  AAF-3  klgh-froguoaey  oscillators 


Price  oa  Applicadoa 

•  IWQ-430  GaaoUBO-oagiao  driToa 
oloctrte  goaorodag  plants.  3000 
watts.  Oaoa.  100.130  or  330-340 

Tolto.  robullt-fg^ry  rocoadidonod  33t04M 

•  Tslopboas  or  powor  Uao  iasulotofs, 
glass  Hsoila^ny  No.  40.  koory 


duty  .  .1$ 

•  W-llO  S  Army  Bold  tolophoao  wire  $7Ji 

•  BC4$-B  Army  Tape  Focsiadlo  troas- 

BRittors-roesiTors  .  $3504W 

•  Uak  radio  traasadltors-rocolTors 
14M  Inciudlag  romoto  control  and 


aatoaao  rocoadidonod.  Prira  on  AppUcatiea 

•  TJak-30  UFS  rocolTors.  traasmitfors 
Inciudlag  roawlo  control  and  oa- 
tsaao.  Now  . Prieo  ea  AppUeatloa 


ALL  rrZftfS  AXE  OFFEBED  F.OX.  OOB  WABB- 
BOUSE.  AND  ABE  SUBJECT  TO  PBIOB  SALE. 
ALL  ITEBO  ABE  NEW,  UNUSED  SUBPLUS  UN- 
LESS  OTHEBW18E  INDICATED. 


Select  Surplus 
ELECTRONIC 


KstiiR*  I  iik8ie«URk8i»a8Ki{Riimk8sk8ysW  I  I  ursRirstRstiibatiaRSi 


1 


SEARCHLIGHT  SECTION 


AN  CONNECTORS 

FAST  SERVICE  •  LOW  COST 

REFER  to  Roff*  279  Jan.  lltetronies 
for  COMPLBTg  U5TING 


No  "LION"  About  it 
Get  Your  MARCH  Orders 
In  On  the  "LAMb" 


T— <linf  MMsufftcture,  Wire  Wound  10.  IS  ohm 

#801  . 81.20 

1  SK  oc.  SK.  8K.  SOK-8  wott .  1.70 

lOOK  13  wott . 0.80 

CTS  Winwound  POTENTIOMETER 

nMoe  exceUent  controls  were  mnde  to  sell  for  SS 
eoch.  Tber  ore  the  finest  ww  potentiometers  mAoe 
in  the  two  And  four  wett  slse.  The  four  watt  has  a 
I-O/IS*  dia.  X  11/18*  metal  body.  The  two  watt  has 
a  1-1/4*  X  0/1^  bakeUte  body.  Both  use  DUAL 
wipers  for  extra  aulet  action.  SPECIAL 

PRICK  . MS 

Four  watt:  6.  80.  50.  100,  750.  IK,  1.5K.  SK.  SK. 
4K.  7.5K.  lOK.  15K.  lOK  ohm. 

Two  watt:  10.  75.  200,  155.  800.  850.  500.  750, 
1000,  IK.  51L  lOK  ohm 

Four  Watt  It  also  fine  eoatrol  with  mica  filled 
bakeUte  body:  SK.  5K.  lOK.  tOK.  (Oter  1000  each 
5K  in  stock)  . $.45 

J  Comp^tioo  PotA:  75,  100.  IK.  1.5K.  SK.  S.5K. 

6IL  lOK.  15K.  15K.  80K.  50K.  lOOK.  150K.  SOOK. 

GLaIs  te  METAL  HEADER,  eight  different  color 
seals  la  1x1x3/18*  metal  ci^  Fuslte  #1875^  our 
stock  #  145.  1400  in  stock . 8  .22 


CONNECTORS 

PJ-MOB-New  high  temperature  versloii  of  old 

Pl^  . 8.80 

XL-8-11.  fiM  three  drouit.  ISA . .45 

Boldsrless  B039U  connectors.  C-81 . 48 

Chamis  sstg  jack  €*51.  C-81 . 8l 

luacUon  fit  two  C-51.  C-81 . 88 

Winchester  SKY  on  three  circuits  and  300  volt#  on 
each  of  twelve  dreults.  #201  4  #282.  pairs  with 
shells,  regularly  $18  without  shells,  our  price 

ONLY . 88.80 

COAXIAL:  PLS59  8.45.  PU58  $.70.  PU74  $1.20, 
UOOU.  UOIOU.  U012U,  U018U.  UOllU.  UQllU. 
UG25U.  U017U,  UG58U.  U08317.  UG87U.  J-101. 
UG848U.  UO208.  CQA  48547.  8880078-501  (WK 

MCIAL-Ii359.  83-UP.  49181 . Lll 

Lundqulst  8  contact.  481^  4  48043  pr . 8^ 

UBECO  tlnx  pairs  of  plugs  4  Jadm  for  swsglni  In 

Baka.  bc^.  #1884  pr . TT7!8.I7 

Jeaes  PSOICCT  PS04AB  8.18.  P308AB  8-28. 
PS08CCT  $.38.  PSIOFHT  8.38,  PSllAB  8.28. 
P815AB  8.88.  ni8A^48.  P311CCT  8.88.  PSS4m 
LtI  P814CCT  81.01.  PS^CT  $1.33.  PSSOSB  81.27. 
8802AB  8.13.  B303CCT  $.28.  8304AB  8.17,  8S08AB 
8.21.  B308AB  $.28.  8310AB  $.31.  SSIOOCT  M7. 
8S10FHT  8.40.  8S11AB  $.38.  8S15AB  $.48.  Ml^ 
CCT  8.^  SSSUB  $.87.  8824AB  8.78r»lioiBB  $1.83. 
P406CCT  $.84.  P408AB  $.48.  P410AB  8.84,  P4118B 
8.83.  8404CCr  $.82.  S4MCCr  $.88.  MlOAB  $.70. 
BIIOCCT  8.88.  8411AB  $.78. 


EAGLE  ADJUSTABLE  TIME 
DELAY  RELAY.  110  volt  00 
ey  with  doubla  throw  Micro 
Switch.  Can  ba  aet  from  IH 
to  58  minutes  Includes  at* 
traeUre  8^  x  4^  x  1%  black 
cover.  105  pieces  in  stock. 
Made  to  seU  for  816.  SALE 
PRICE . 88.85 


DELAY  LINE  iS>E4-.91-400-50r.  Sprague  #891- 
5145.  BOSS.  4x5x:inch  oU  filled  with  8^  inch 
lnjulsto^^0j9l^M^rroge^id^^JMCV^^^^_^^j^^_^J8j80 

PULSE  f6I«MING  line.  Uillen  Sexlbla  inn. 
13  <<4  Inches  l<»ng.  form  1  microsecond  pulses.  Zo- 
1000  ohm,  our  #388 . 83.78 


Al  17812.  BcndiJ^  1  %  x  1  T/18  X  1  iS/ir  eai^ 

nine  terminals.  Bypei^  core . 81.88 

CI2A.13I8.  fafferson.  60  mlUlbsniy  4  18  mlUi- 

benry.  1%  x  8  X  SH . $1.88 

DI6ISI0,  WE.  frequeoey  reepMise  50Ko  to  4  Me. 
Video  input,  120  to  1850  ohm.  Perm.  core.  ..81.5# 


video  upur,  izu  lo  saou  onm.  rcrni.  core.  ..si.ow 
K24MB.  OB  Masnetroo  blfllar.  298KVA 

peak  power  at  ^  mtcroaeoond  pulse.  1000/1  duty 
O'cle.  3.85KV  Into  60  ohm  puMs  cable  socket  gives 
17.8  KV  to  built-in  Mag.  socket.  Only  81  In  etoek. 

Cost  $223.  BALE  PRICE . 8IM8 

L48882S,  Wemeo.  Pulse  Invsrsloh.  IS  tuna  ea 
winding  200  volts  to  100  volts  at  8  ampere,  0.93 

ohms  DC.  8U*  dla.  x  4H*  high . 81.18 

CONVERTeA,  ElMtrooLi  lite  llodd  I4M.  M 
VDC  input.  116  volts.  80  cy..  50  watts  mdput, 
?omplete  with  N8B184i  vlbfator . 814.85 


TURRET  BOGKETB  A 
PLUG-IN  UNITS,  eem- 
piete  tuxAs  cm  hand  fu 

TURRET  LUGS,  complete 
stocks  Indudlnf  new  min¬ 
iature  mdded  melamine 
tie  point  only  H'  di¬ 
ameter  by  V  high  w  1-56 
thread,  #1428 . $  .18 

WUoly  Known  for  fair  Daaling  and  Good  Sarrica 

HAROLD  H.  POWELL 

632  Arch  Street  Philadelphia  6,  Pa. 
MArket  7-5650 


CHOKE.  Conservatively 
rated  165  MA.  5  Henrlee, 
160  ohm  dc.  1  Inch  High, 

89  cents 

*1A-1S8.  MM  pirn,  tn 
_ stock. 


from  11  volu  DC  to  supply  plate  4  aorem  4  DC 
filament  volts  to  telephone  repeaUr  EB88  4  TT14. 
Sealed  In  original  parking  cases  with  ware  vl- 

ANTENRTrTSSSTT'BcTSTT'wTi^ReSr 

RELAY,  kt  Volt!  I^y  CP  Clare  operatse  «  86 
milllampere.  4  pole  DT  4  make-lNsa#.  1  x  1  %  i 
IT/lftjoversn^lWM^^odt^^jj^^^^jlJ 
RcLay.  24  Volt.  Btruthere  Dunn  lOiblXlOl.  mkS 
24  VDC.  but  has  shaded  pda.  good  for  60  eyde 
operation,  DPDT.  7  amp  contact . 8  .84 


CERAMIC 

CAPACITORS 


3108  WK 

3106  GK 

3102  SK 

3100  NK 

Connectors 

FOR 

IMMEDIATE 

DELIVERY 

What  Types  Do  You 
REQUIRE? 

WRITS— WIRf—RHONf 

WILGREEN 

74  Cwtiaadr  St.  N.  Y.  7,  N.  Y. 
SA-7-4S43 


CLAM.  TYPES  C,  D  A  E 
COOKE,  AUTOMATIC— ELECTRlC'e^ 
ALL  TYPES  e<  COILS  am4  PILE-UPS 
S..E  Ui  Yo«  SpKificatioai  Fm  0«  QmI. 

MONTHLY  SMCIALS 
CLARE  TYPE  C 
(or  equivalent)  RELAYS 
1)  esoo  okM  coil,  SPST.  N.O.  3mi.  ,SI.SS  M. 

2  )  3300  olim  coil,  SPOT . Sl.tS  M. 

3)  1300  ohm  coil,  3  moke  I  brtMt  $I.2S  M. 

CLARE  TYPE  G 
(or  equivalent)  RELAYS 

500  ohm  ceil  DPDT . tS  eo. 

WKITt  WIKI  PHONE 

CHASE  aECTRONIC  SUPPLY  CO, 
10S-07  22Sth  St.,  Qn.em  Villege,  N,  V. 
HOlU.  4-5033 


Type  A — 300  mmf — 100  for  $20,00 
Type  B — 300  mmf — 100  for  $20,00 
Type  C—  55  mmf — 100  for  $10,00 

ELECTRO  IMPULSE 
LABORATORY 
62  White  St.  Red  Bank,  N.  J. 


SNOOPERSCOPES 

Nott  anrplQ#  naitn.  AH  am  fai  pwtoct 
op8xirtiag  coaditSoa.  8al«a  will  bn  msadn 
tor  •xp#riB#alaL  raaaorA  or  prodoctloa 
work  oalT*  Writo  for  pricoo  oad  dototto. 

COLONIAL  PULSE  GENERATOR 

Model  700-A.  CmwolM  voriabl.  width  and 
PBF  pluM.  irem  A  te  ISO  alcTO.»c— di, 
motoiod  ealpol  le  10  veil.,  iubMmMI  to 
100  volte.  Built  in  iwtop  drcntle,  US  veU 
SO  CTCl*.  LIKE  NEW  400  dollar. 

KILOVOLTMETERS — PROBES 
SavKol  model,  la  dock  to  100  KT.  Voij 
low  curmi  diaia.  100  KV  probe,  ia  .lock. 

PRECISE  MEASUREMENTS  COMPANY 

942  KInq.  Hiohway,  Breeklya  22,  N.  Y. 


CONDENSERS 


HEAD  PHONES 


OUR  SPECIALTY 

OIL  riLUD  TYPES 
AH  ValuM  ad  Teltago  KoHag. 

We  lave.  Tear  laqaliM. 

TECHNICAL  RADIO  PARTS  CO. 
SS7  McDoadd  Avo,,  Brgklya  10,  W.  Y. 


Maicfc,  ?95f  — ELECTRONICS 


SEARCHLIGHT  SECTION 


y\  I 


PHOTOCON  SALES 


RfTAIL  SALB  STOM 
1240  UST  COUMAOO  ST. 
PASADENA  1,  CAUF. 
SYCAMOM  0-7117 


MAIL  OKDER  ADDRESS 
1000-2  N.  ALLEN  AVE. 
PASADENA  7,  CALIF. 
SYCAMORE  4-71  SO 
RYAN  1-0271 


MARCH  SPECIALS 

Write  for  our  Latest  Sales  Bulletins 


TKANSMITTERS  —  I1ECEIVEI» 

W«  BC-S48  S4V.  DC.  Alr<T«ft  BeeHetn,  ABT^ 
IS  %nd  ATC  TransmUten.  PWm  Mod  us  jour 


CR-5SS  TrwiltHir-BsctlTW  Sets— Com»1«U 
with  PK-94  draamotor.  RC*90S  CootrolB^ 

BC-031  Box.  AN-IMA  Antrana.  plufi, 
racks,  aad  mounts.  Nsv  sncrnwuHi 

_ gTf»PJJQff  Tt.n 

Mine  Detector  8CB6S5  for  loeating  metal, 
undercroond  pipes,  prospeetinf.  etc.  With 
Manuals  . ^0^0  TTSr.p  M.M 


BC-MO  Transmitter — SO  watt  rack  type— AasM 
rreaueaep  as  aCR'Sn... GOOD  CONDITION  0N.M 
RA-IO  BeadU  Coomass  Reoelrere.  .UK£  NFW  24.SO 

RU19  Be»ima--4S^leU  . NBW  27Jt 

APR5AX  Beoeiver  . UKB  NEW  32S.M 

BC-444  TartK  BeeelTer— 6  channel  remote, 

■enslUre  relaps.  battery  enas,  intwns  W 

TSasc . BRAND  NEW  I4.W 

R5/ARN7  Compaa  —  Complete  Installation 

EXCRUJOn*  N.H 

^ansformer — Hl^  roltace.  General  Electric 
No  S949101.  Single  PhaM  Plate  15.550  toHs— 

O.IKVA.  Input  115  TolU  50/M  ejolea.  Plla- 
mcBt— 5  TOlU— OeSKVA.  Input  100  rolu 
50/M  nciee  . . . .  RXCEU4]9IT  CONDITION  M.SS 
Tartae— General  Radio  Type  SAA  115Y.  60 
epMes— 5KVA.  Uke  New.  .$05.00:  Good  Used  00.00 
ATD  Transmitter  540'9050KC.  50  watt  CW  and 
phone.  Comidete  with  tub^  ocdls  dynamotor 

NIRO  00.00 

BC'tTS  Transmitters.  Complete  with  tunina 
units,  ^ugs.  dynamotor.  moontlngi.  micro* 
pboom.  Export  packed . LIKE  NEW  00.00 


Wmton  Tachometer  Generator  Model  7S4 

Type  C  . GOOD  USED 

Weston  EleotrU^  ftebometer  Model  545 
for  use  with  7$4  Geoerau^  0*$000  RPM 
Ratio  S:1  . NBW 


Sound  Powered  Head  and  Cbeet  Bets  Maim- 
factored  by  U.  S.  Instrument  Co. 
EXCELLENT  USED.. I4.00  Each:  Per  Pair 

PAIR  USED  . 2.05  Bach:  Per  Pair 

I  CD-605  Cords — 6  ft  tinsel  rubber  covered  NEW 
Mstchlng  Transformer  for  H8-S0  Headset  NEW 

|^^^^^^^^^Headeet^ai^uMion^2[^^^ 

APN*1  Altimeter  Indicator,  basic  morement  5-1 
ssa..  5  ma.  shunt,  $70*  diaL  An  excellent 
baslo  moeemeot  for  oonstructlng  meters. 

General  Electric  . NBW 

Crystal  and  Coil  Rets  for  Handy-Talkie>-StS5. 
4$M.  4640.  5317.5.  5437.5.  55M  K.r.— 1 
eryitaU  and  I  eoUs  per  set . 8CT 


Output  Meter  CWI  OOABJ.  115T.  M  eyclee. 

P.  O.  A8B  Radar  with  manual.  LIKX  NBW  40.00 
EnMne  Cylinder  Thermometer  TWter — Mark  11. 
wbeMoo  tnet  Co.  Iroo-Ccnstantan,  Cooper- 

Constant  an  0*350*C . EXCELLENT  75.00 

Engine  Cylindw  Thermometer  Teeter— Wbeeleo 
Inst  Co..  Iroo-Coastanteo.  Copper  Conetan- 
tan.  Chromel-Alvmel  0*1400*C  CCCELLENT  00.00 
T8  $iA/ARRS  Tset  Oedtlator. . .  .EXCELLENT  $0.10 
We  wiU  buy  new  or  clean  used  ARC-1.  ABC-S.  ABT-lt. 
RC-348  original  ooadltUm  or  eonrerted  to  lt5Y.  A.C. 
DC-311.  BC-S41.  Tsat  Bqulpment.  etc.  AU  letters 
will  be  answered  prmnptly.  Please  list  equipment,  eon- 
(iithin.  and  lowent  prlee. 

TERMS:  Prieee  f.aR  Pasadena.  Cal.  15%  on  aU  CO.D. 
orders.  Californians  add  3%  Sales  Tax. 


TUBES  IN  STOCK 
CImh  Bulk  Mid  Boxnd 

We  bare  thousands  of  tubes — Send  Us  Tour  Be- 
qulrements. _ 


Delco  Motor^l7  «olte  1.4  ampe— 1600  RPM 
Constant  Speed  Model  A-715S  Goremor  Type 

Sbunt  .  NEW 

IlA-61  Rectifier  Power  Supply  for  SCR  511 

115V.  A  C . LIKE  NEW 

PR-7S  D>iiamotor  Power  Supply  for  BC-S75 
lOOOY.  D.C.  Output  . EXCELLENT 


PLQ-171.  PL-171.  PLQ-60.  PLQ-OS.  PL-147. 
P1M4$.  PL-161,  PL-ISI.  PL-153.  PL-154. 
PL-156.  PLQ-IM.  Pltto  for  ABC-1.  ARC-3. 
ARC-5.  BC^S.  SCR-511.  BC-SM.  GP-0.  QP-T. 
LM  Oirqueoey  Meters  end  many  others. 


TYPE  TYPE  TYPE  TYPE  TYPE  TYPE  TYPE  TYPE 

at  I  1A5GT  2E22  6AQS  6C6  6SG7  12A6  OZ4A  807 
WA  W  1G6GT  2X2  688  6H6  6SH7  12SG7  VRI50/30  808 

IM  1LD5  3API  688G  6J5  6SK7  12SH7  42  813 

1LN5  6A87  68E6  6J5GT  6SK76T  12$K7  3S7A  8308 

nnP  IRS  6AC7  6C21  6K6GT  6SS7  12SR7  803  866A 

liJir  1S4  6AK6  6C4  6K7GT  7Q7  3SZ4GT  805  9005 

^  1T4  6AL5  6C5GT  6N7GT 

Prices  On  Request 

All  tubes  ore  brand  new  standard  brands.  This  offer  subject  to  change  witheat 
notice  and  prior  sole.  Terms:  25%  deposit  with  order,  balance  C.O.D.  $U.00 
minimum  order. 

MANUFACTURERS:  Interested  in  EXPORT?  CONTACT  MICHEL  LEVIT 

.  AIetkopolitan 

MANUPACTURCnS  AND  DISTRISU 


2057-2 

2057-4 

2057-4 

2057-0 

1057-10 

5017-12 

2057-1* 

5017-10 

5057-24 

1057-20 

2057-22 

2057-40 

77-5057 

10-4 


manuPacturcrs  and  DiSTRinuTons  ..wSbl-' 


CHilsca  S-  IIO! 


ELECTRONIC  SURPLUS 

WANTED 


An  all  pvtpoe*  enU-raacttYaHnq  dohydrolinq  nnll. 
To  bn  us^  for  rnawwinq  moislurn  iroa  goene.  Nnninr- 
one  appUcotlons  in  tbn  ilnUe  oi  PhToies.  Elnetraaics 
and  Chamletry.  Dual  Inaulatnd  tanks  wrUh  tbntsso- 

stottcolly  controUnd  hooting  nlnmnnts... _  _  _ 

Cooplnm  with  20  Ibn.  ci  BIHco  gtl.SCO.bO 
hnotlng  nlnannln.  shul-oli  and  ealnty  Wm 
▼rfwe*.  .  p.D.o..  N.  V. 


SURPLUS  ELECTRONIC 

Materiel  of  All  Types 

FOR  SALE 


GOULD  GREEN 

252  Greenwich  St.  N.  Y.  C.  7 

PHONE— WORTH  4-8044 


INTERSTATE  Appliince  Ci..  Inc 


ELECTRONICS— March,  795? 


/ 


Mt-A 

1*114  P/0  KC-M 
I*I3«  P/0  lE-17 
l•l•7  W«gton  Anal. 
#771 

l•IS3  Pr«q.  Meter 
I 'Its  Oe^Utor 
l•iS7  Synchronlier 
Calibrator 

IC.tt 

TA3/AP 


TSIOA/APN 

TSI6/APN 

TSIt/APQS 

T827/TSM-I 

TS34/AP 

T847/AP 

TS51/APN.I 

TM2/AP 

TSI02A/AP 

TSI24/AP 

TS-2SI  LOM  Xtal 


lapvti « 

Typo  N< 

BI-IAO 

Bl-1 

B1-1X1 

B]*tXA 

Bl-« 

BWIO 

Bl-lO 

Bi-ao 

Bl-40 

Bl-AO 


211  ... 
307A  .. 
703A  .. 
723 A/B 
724B  .. 
••3  ... 


lapat:  f-M  VAC 
Typa  No. 

B^ISO 

B3-260 

B2-100 

B2-3 

B3-SX6 

B2>6 

B3-10 

B2-20 

BS-20 

B2-40 _ < 


RY5A 

HYIOA 

HY20A 


$10.10 

Control 

...$4.4S 


SEARCHLIGHT  SECTION 


Moftft,  1951  —  ELECntONICS 


POWER  SUPPLIES 


REAL  VALUES! 


SINGLE  PHASE 

Full  Wov«  BridfO 

l-UVAC  Output  t  0*12  VDC 

».  Curront  Prtco 

200  Ma.  $  .98 

1.0  Amp.  3.49 

1.0  Amp.  2.9$ 

2  6  Amp.  4.$0 

O.OAmp.  $.9$ 

10.0  Amp.  9.9$ 

30.0  Amp.  IS. 9$ 

to. 0  Amp.  34.9$ 

40.0  Amp.  27.9$ 

to. 0  Amp.  22.9$ 


Inputi  t-llf  VAC  Outputs  O-tO  VDC 
Typ*  No.  Currant  Pricn 

B0-2d0  260  Mn.  $  2.9$ 

B6-000  000  Mn.  $.9$ 

BO-760  760  Mn.  4.9$ 

B0-1X6  1.6  Amp.  10.9$ 

B0-tX6  t.OAmp.  18.9$ 

BO-6  6.0  Amp.  24.9$ 

BO-10  10.0  Amp.  24.9$ 

BO-16  16.0  Amp.  44.9$ 

THREE  PHASE 

Full  Wava  Bridfc 

I>puti*.2*4  VAC  Output  ;t-2M  VDC 
Typn  No.  Curmnt  Prico 

SBl^l  1.0  Amp.  $23.00 

SBlt-2  3.0  Amp.  22.00 

2Blt-4  t.OAmp.  $4.00 

t81t-0  0.0  Amp.  81.60 

IB12-10  10.0  Amp.  lOS.O# 

tBlt-161  16.0  Amp.  120.00 

RECTIFIERMOUNTING  BRACKETS 

For  Ttino  B1  tbroufh  BO.  nod 

Type  Cl . $.2$  pnr  net 

ForWpeotB .  1.06  pnr  Mt 


FOWERSTATS ' 

Smooth,  officiant 
Toluce  nntnl  0  to 
ISSV.  output,  tiom 
AC  line. 

S^Tm,2’....U.S. 

Type  1160  OUaetmted) 

rtnmn . $18.00 

Type  1130  lOAmpe .  44.00 

TmlltO  UAmne . 118.00 

Aim  nmllnMe  for  ISOrolt  Ini^  Write 
for  depart  pure  Utemture. 

MlaiWHii  ONer  $5. 

All  Bflece  FOB  ear  NYC  unreliepee. 

Sene  eliedi  er  meney  order.  We  will 

tOle  tmeepertatlee  tRertet  eelleet. 

Rated  eeiiceme  teed  P.O.*  Terue 
Net  It  dnvt. 


GfNERAl.  PURFOSE  Uw  voltofo  DC 
power  euppliot,  wlHi  vorloblo  eutpuH. 
Bttppod  —  Dopondoblo  —  procbioii  con¬ 
trol. 

Features 

V  LoPf  life  Full  Warn  Seleolom  Rectifiers 

V  Output  Voltnire  Continuously  AdJuAnble 
from  Zero  to  Maximum 

V  3*  Voltmeter  and  Ammeter  2%  ace’y. 

V  Steplem  Control 

V  8-Way  Bisdinc  Poet 

V  Inetanl  Power — No  Warm-Up  Period 

V  AaaemMed  and  Readr  to  Operate 

V  For  115  VAC  $0  Cyelea 

V  Dimensions  9*  x  »*  x  17^* 

Writo  for  doecripHvo  bullotin  GPA 

RECTIFIER  CAPACITORS 

CF-l  1000  MFD  15  DVC  $  .90 

CF-2  2000  MFD  16  VDC  1.09 

CF-7  $000  MFD  26  VDC  $.36 

CP-10  600  MFD  60  VDC  1.9$ 

CF-16  2000  MFD  eO  VDC  2.3$ 

CF-31  1300  MFD  00  VI>C  2.2$ 

CF-10  600  MFD  300  VDC  2.2$ 

Moonttnf  Mnmpo  for  above  enpeelton . .  l$c  ee. 

RECTIFIER  TRANSFORMERS 

—  AU  Primnriee  11$  VAC  $0/00  Cyc  ee 
^l>1M  No.  Volte  Ampe.  Shpt*  wt.  Price 
TXF86-2“36*^  2  ^  6  Ibo.  $4.9$ 

TXFS6-5  $6  $  $  Ibe.  4.S0 

TXFie-lO  86  10  12  Ibe.  9.9$ 

TXF$6-20  $6  90  36  Tbe.  17.9$ 

XFC18-14  1$VCT14  10  Ibe.  0.9$ 

XFC1»>60  IS  VCr  60  4mpl71bo.*  lt.9$ 
jtu  TXP  Typee  are  TnppiM  co  Deliver  $3.  84. 
80  volte.  XFC  Type  It  Tapped  to  Deliver  18. 
17. 18  V<dtt  Center-tapp^. 

RECTIFIER  CHOKES 

Typo  No.  Hy.  Amoe.  DC  Roe.  Frtco 


AHENTION  MANUFACTURERS 

Wo  aro  Hi  o  pesltien  fa  famisb 
Selonium  Roctifiom,  in  quantity^  to 
apecWcotions.  Excellent  deftvory, 
prompt  quetationt. 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


IMormanI 

)ADI0f 

'ilSTRIBUTORS  I 

Inc. 

1  /  f  94-29  MIRRKK  / 

\  BOULIVARD  L 

/  JAMAOA  N.Y.-  Rlpubiii  9-  j 

f  4651  1 

TtS/ARCS  Brand  New  Transmitter 
for  VHF  . 

TEST  EQUIPMENT 

No.  M.8i2  2a^aon  Audio  OedUator. .  .ueed  $30.88 

Na.  1$$  A  RCA  Oacilloaoope  . uaed  $0.$8 

No.  M-840  Trlumpb  Oedlloaoope . used  00.08 

BC.22I  Frequency  Meter . like  New  90.08 

Others  as  Low  aa .  49.50 

IE  38  Taat  Set  for  SCitSSS  lem  meter.  .New  19  96 
PRICES  UPON  REQUEST 


TUBE  SPECIALS! 


ID8/APN4  Sceoe  ealt.  complete  wltb  6CP1 
cathode  ray  tube  and  ahleld  and  all  pent 
except  amaUer  tubaa  and  eryatal.  Uaed  $9.9$  an. 


MISCELLANEOUS  SPECIALS! 

ITfied  New 

RA  10  OA  Reoalrer . $17.98  $24.9$ 

RT7/APNI  TruMoalrer .  $.M  9.9$ 

APN  I  Complete . 24.58 

Be  347  latarniMaa  AmpUfloy . '  ■■  ■  2.98 

1-70  Tuniu  Meter .  .W 

APS  ISU^  Antenna.  Fair . .  .00 

FL  I  Filter . 2.96 

1-07  Biaa  Meter  .  3.06  4.86 

RL  42  Antenna  Oaerbox  Motor  and 

Hue!  .  4.05  7.88 

T8  It— Soond  pc^i^  pbonea....  $.56  ■  ■— 

BC  lOiO  B— 150  to  885  MC  Portnble  RecelTer 
adaptable  to  ma»  amateur  naan  In  Canraaa 

Ca^ni  Uaed . $6.1$ 

BC  70$  Battery  operated  Uilttwelfht  IntemlMme 
am^lfler.  Complete  with  tube  and  ahork  mount, 

but  laaa  batteir .  New  53.00 

C- 10— Antenna  oM  aaaembly  alui  tuned  uaed  In 
BC  603  receiver.  Frequency  rente  80  87  9  Me.— 

fully  ablelded  . New.  10  for  $1.1$ 

I  $2  F— Five  Inch  $00  dtfraa  eompaaa  Indicator 

and  Selam  receivar  . New  |4.$$ 

A-$l-2  Traannlttar  Selin  for  1S8  Indteiior.  .$2.4$ 
(Both  188F  A  Trane.  Selayn  few  $7.$i) 

AS-IS8/ARN— 1$  INCH  STREAULINE  LOOP  aa 
uaed  with  direction  findlnt  reealvem  Fixed 
poatticn.  It  la  ideal  for  planaa.  boau.  <1  OR 
automoMlea  . New 


CONDENSERS 


OOOU  mfd,  isooi  VDC  OIL  nLLTO'!!!";  LM 
90  mmfd— 9KT— 9  Amp.  VKUua  Good .  1.10 

SCR  508  RADIO  SET— CempUt* 
inttallation  includti: 

Km  BM.lT.r 
i$4  Traniualtter 
BC  0i$  Interpbotie  Amplifier 
BC  $$•  Control  Box 
DM  24 — IS  volt  Dynamotor  (Receiver) 

DM  3S— 18  volt  Dynamotor  (Transnltter) 

Ret  of  $0  Oyatab 
MP  4$  Mam  Baae 
3  Maat  aectlona 

FT  237  Mountlnc  Rack  Fl  AA-^O 

Complete,  only  .  •  vFW 


COMPASS  RECEIVER  MN-26 

Remote  control  commercial  Orpa  navlfatlooal  re¬ 
ceiver.  Indleatea  direction  of  any  dealred  trana- 
mlttlnc  atatlon.  3  bande— frequency  raofe:  150 
Kc  to  1500  Kc:  baa  13-6  V.  type  tubea.  Brand 

New . 139.9$ 

Acovaaoriea  for  Above ;  Loop  Transmiitalon  cable 
Lett  MN.20 . $6.$$  — ler  loni . $9.96 


Loop  Transmi.ulon  cable 

—168*  loni . $9.96 

MC-t24  Flexible  Shaft 
$2.46 

IN-4D  Lefi-rltht  In¬ 
dicator  . $8.9$ 

Set  of  8  plugs.  .|4.$0 


All  ahipmenu  ('OB  warebouae.  30%  Depoalt  rv- 
oulred  on  all  orders.  Mlnlaeum  order  aev^ed— 
$5.00.  IlUnoU  realdenta.  please  add  regular 
tax  to  your  remlttanea. 


A  CmiMH*  F0HCI6N  DEPARTMCNT 
F«Ny  SUM  F*r  EXPORT  ORDERS 

We  MlniAlD  e  oomplete  wutt  ot  Eiport 
Rpeeiellete  to  take  care  of  all  Koreiin 
Ortlera  Correepoodeope  aad  prompt  repMfs 
la  all  laafuapee.  Addreee;  **For«lia  Dr- 
partBMDt,  Alraradlo". 


lOGSlW* 


aCCntONICS  — A4artft,  l«5l 


SEARCHLIGHT  SECTIOht 


CHECK  THESE  MONEY-SAVING  SURPLUS  "BUYS' 


Jmt  R«c«iY«4I  Mora 

FILAMENT 

TRANSFORMERS 

For  bl-roltape  rectlflen. 

PRI.  119V  5/90/90  eyele. 
SEC.  9T  C/T  •  10  ampa  S5 


Ueee  87tA  taba  or  otbere. 

BRAND  $A.fl 

MEW 


T^RMADOR  ^2*  Fllaanat  Trtaelormer 
S!®»»>»fT9  vcr  M  ampa.  10  KV  lamUa-  i 
Uoa.  Caaad.  Heary  duty . ^ 


GRID  DIP  METER  KITS 

’7-*‘ 

•elltna  Ufee  aaftfati  for  heme 
f  tieoa.  TT  teetalctam, 
pertMentere.  Tetle  wtw  your 
reauiPOTMat  to  le  the  redto 

WectnoR.  AOS  OAC.  aer«e 

tor.  narmonte  laAieator.  ab> 
■BipUue  weveoMter.  nnewiriR 
tuned  cimuto,  eotetmae.  etc. 
n  tor  TVt  cherfeti«  roiror 
rMOttenMMe  0.3  filament. 


MARK  IX  AIRCRAFT  COMPASS 


Orifi.  Oo¥*t  coot  approx:  ATa. 
Great  for  plaoea.  boata.  antoe. 
Illuminated  with  IS  or  14  V  bulb, 
but  can  be  ehancad  to  diaap  A  V 
auto  bulb  without  roodlAcatten. 


WESTON  AIRCRAFT  MITERS 


$|.9S  Aik 


LOW  PRICES  ON  SCARCE  TUBES! 


Sp9ciml! 

CONTACT  MIKE  ASSEMBLY 


Tbe  complete  aeaambly  ooaaitu  of  1  mlcropbooee.  oa-off 
•ultcfa.  ampllfytac  tranaformer,  batterlM,  battery  am 
and  eonnector  to  attach  to  any  radio.  AC.  DC  Bat* 
tery  Portable.  Tremrodotu  amplification  up  to  tbe  full 
TuluBM  output  of  radio  or  sound  ejatem  oaed.  FB  for 
timepiece  repair,  dleael  engHte  lalectuf  adjustmcAt,  gae 
PAgine  dlagnosU,  or  tbeatrlcal  or  mualcal  uae. 

TS323/U  FREQUENCY  METER  CASES 

Don't  mlaa  thla  umteual  value->only  a 

few  leftl  See  GST.  Ort.  1A50  towe  am  na  ^ 

for  conetructlon  article  regarding  there 


EQUIPMENT  WANTED 

Tar  PrlcAS  PoM  Fat  All  TypAt  a#  Ak- 
cr^«  Ra4<a,  Ra^ot,  TasT  EsaIrhr* 

Wa  ■■aacMIIy  iiaa4  ARC*1%  RSA/ 
iUNT't,  BC-34rs,  ART-1  S*t 

Try  MR  First  mm4  Da  plAASAAtly 
SArpriAA^! 


SCOPE  TRANSFORMERS 

THORDARtON  TI7R32  HERCULES  1 19V.  #0 

Prlm^  119V..  M  n-  cycire  prlmair  1900  V.. 
elea.  SecMSdary  1300  V..  Sevood^  6.3.  E5.  1.9, 
mV..  ahleldad  ..93.99  abielded  . 93.91 


Primary .  .  $24.50 

UTC*LS.I94  POWER  TRANSFORMER.  7099* 

0000-9000  CT  at  500  llA.  110  or  180  am 

UTC  LS.ftI  POWER  TRANSFORMER.  990-500  at 
119  MA.  3  fUamrot  wlndlnw.  tapped  mg 


at  500  MA.  140  CT  at  90  MA.  5  flU-  mg 

meat  wlndliiAi.  lap^  primary . Mim.TO 

THERMAOOR  CS  19939  ISOLATION  TRANS¬ 
FORMER  105.  118.  115  V  to  115  V.  ft  eyrlM. 
(Vapleu  with  cord  and  plug.  190  TA.  xm 

Brand  new  .  ^.OT 

THOROARSON  . 

SWIN6IN6 
CNOKE  / 

T.I9-C-38  9-  /  I 

2AH.  999  «a.  /  /^pt  ...  “  40  k 

Sraad  new.  /  ■ 


DoRt.  L-11,  S41  S.  VAfiAARt  Aaa.,  Lao  AmraIao  %,  CrUF.,  DUiikMc  $*2211 


H  br.  tlmor  H  min. 
grade,  rings  bussar  at 
end  of  time  InterTal  — 
Telechron  Motor  A 
Micro  Switch  conotr. 
U5V.  AC.  10  Amp. 

cap.  19%*U,  95b*H.,  t%*W....>7J0An. 

PKBCISION  UEWL  Interior 
grouod  tube  leAel  with  4  ad- 
Justing  Acrewa  Ovarall  length 
!%*’»  diam.  19/11'*.  One  end 
with  shoulder  Vb*  dlam.  S.Sft 


DELCO  BLOWER  —  sirocco 
type  D.C.  Flange  diameter 
I  m*  blade  l-l/lS*  RPM  0 
11  Tolts  8400  RPM  9  9  Tolts 
1900  . SS.t5 

SELENIUM  RBCTIFIERH  — 
Q.B.  model  9RS  IFBl  mas- 
imum.  A.  C.  volts  98 
D.C.  amps.  9.190 . $1.S6 

(silverplated  reflec¬ 
tor — Overall  Dimensions 
4tb*»  Reflecting  Surface 
Depth  1%*.  Individ¬ 
ually  boxed  150  ea.  $10.99 
per  100. 

Miniature  lamp  Tl%.  1 

>voll  .19  amp.  Airplane 
Indicator,  Amb.  Ctd. 

10  for  . Sl.OO 

100  for . SS-50 


TELBCHRON  R-S-4  watt  Synchronous 
Motors  9/9  RPM  on  60  cycles,  1  RPM  on 

90  cycles . S3*50  ea. 

SEND  FOR  FREE  BULLETIN 


VT/JCrrttc^^i  (LiarOKIC  MFCRFl 

I  r-A./  ^  o»t  C4i  (  qn 


1oHMSSHA>  >  ^  ^  ,_„Q3  fypgW 

I  IS  3  *  7/1**  3  DJ  B 

I  3  25  7/ir  3  DJ  H 

■  25  w»  3  soo  7/is>  3  cL  H 

H  35  7/\»  3  n  3000  7/ie<  3  qH  M 

H  V/ir*  3  Each 21.29 -10  tec SII.S0H 

I  %  VAc  \  OhH  100  tec  2105.00  I 

■  100  3/C  3  n  ^■104)00  7/ir  3  dj  H 
H  100  3/lF,  t  OH Duel  250  7/ir  S  DJ  H 

■  200  &/^L  3  n  Each  2150  — 10  tec  S13J0  ■ 

250  7/'*,  3  »  inni...ci«nn  ■ 

■  *  aB"  'V  waTt  I 

■  225  WATT  H  ^ 

m  OHMS  SHAFT  LUGS  TYPE  myigMgUWHIHAHR 

H  40  OH  mluiiplMSAewKmm 

■  wtlh  SPST  SwUch  and  knob.  I  10.000  ohm» —#  I20n  wUh 


«  V/lr"  3  0«B  3  OH 


300  WATT 

OHMS  SHAFT  LUGS  TYPE 

2  4"  3  OH 

Each  24.50  — 10  tec  54250 


IComptete  ncumtlT. 

_  Eoch  21.01 


1S“  BrcM  BoiLCocaniic  WFUSE  POST-UnU  iuM.  Cala- 
laton  and  an  haidwaw.  Indi- ■  to®  #442002  —  Pf»«uiSdi 


5a!*25^7/™p-  Ho-  —  B  on.  COHDm^? 


Down  AOOl 
100  tec  35.0M 


10  tec  2950g 

i001Mfc^750W..#7502eX 
"•»  — Pockogod 

OToilgbl. 


.15Mld.4.000VJ>.C..#26r3«  I  ‘»*P«id.w  * 
JMMld.-7500VJ).C#25F403  I  ^  *™d  200  n 
PockoaM  10  tec  ISOO  I  .-51???®*“"-  ST  s 
_ 100  tec  150  00  6 


bn*  opnoM  knob.  Li#  23 
WiA  oU  hardware. 
,^^_22LZ!jg^Po— p  3.50 

teirtSaSJTfL*  1205842 


fI,£XIBLE  SHAFTIIK^^*  D-l 
Minimum 


**  UiOol 
JW  fac  400mI 


ALL  PRICIS  F.O.S.  N.  Y.  CITY 


NORWOOD,  MASSACHUSETTS 


SEARCHLIGHT  SECTION 


-  TELEMARINE  - 

The  Best  ii  Electronic  Sorplns 


•C4IR  TrMOMHttn  wHIi  BC>il4  SpMdn  Aaurtl- 
flcr.  4  Pluf-ln  eoUt  nA  Eidter  Unlu  for  10.  M. 
40.  Rad  M  BMUr  oporatkn.  OutpiU  400  watti  Al. 
000  wRtU  A3.  from  110/1/50-00  cyelw 

▲C.  UMd  la  BCB-0H.S00.499  eqpt.  Spam  rtrU- 
abU  at  extra  eoet.  Condltloa  to  Uk«  new. 

Import  Packed.  PRICC  EACH . 0000.00 

•F-l  ftaOar  Eoota.  10  Oentlmeter,  Brand  NEW 
with  complete  aparee  to  tneure  over  10  jware  of 
eoBtlaaoiu  operation.  Include*  motor- tenerator 
aet  la  each,  all  wave-guide  i^tunblng.  laatructloa 
hooka,  etc.  19  eaaea  per  eet,  export  Decking. 

TCS.  CoHlaa  Ship  Tranamlttar-Ra^vara.  for  IS  V. 
DC  operatloQ.  radio  telcphtioe  and  radiotelegraph 
at  OO  A  40  watta.  l.S  to  11.0  me.  Comi^ete  with 
all  aooaaeorlea.  BxeeUeat.  like  new  condition. 

EACH  . 0300.00 

Beaehmaater.  200  watt  PertaM*  Saeiad  AmpllSar 
Syatema.  with  nine  apeaker  rack,  tubaa,  mike, 
eahlea.  and  aparea.  Omwatlon  froaa  110  volta,  one 
phaae,  40  nrclea  AC.  KxoeUeeit  and  New  oonditlon 

unlU.  PRICC.  EACH  . 0400.00 

Caae  of  varea  for  above.  PRICE . OIOO.W 

Waatani  Eleetiie  MaOel  HLAS.  000  wait  SMitO 
AmpIMar  Syatama.  conalatlng  of  40  watt  Pre-AmpU- 
Aer:  500  watt  Power  AmpUAer  with  built-in  power 
aupplj.  ezpander-compreaMr  circuit,  internal 
Uower-ventllatloo.  SO  he  eraalng  oadllator  dreult 
for  magnetic  tape  recording,  volume  and  meter  o(»- 
trola:  two  apeaker  racka.  each  with  6-40  watt  d7- 
namle  bom  unlta.  Ope^on  from  115/3/60  AC. 
New.  Unueed.  Complete  with  tubea,  cablee.  raonec- 

tora  and  Inatrurtlon  manual  EACH . $090.00 

WileaR  30A  RaetMera,  alagle  cabinet  unit  containing 
n  eeparate  tranafonaer  reotlAer  power  aumllea. 
CMmMe  of  aupplTlng  Dc  voltage  to  one  or  more  94C 
tranamitteri  and  one  or  more  Wilcox  50A  Modu¬ 
lators  (which  are  deaigned  to  modulate  a  94C  8  KW 
RF  OutiMit  Tranamitteri.  Haa  terminal  oonneHlona 
for  S  90C  Tranamlttera.  and  for  local  or  remote 
operation.  Meaaurea:  rr  high.  29t4'  wide,  and 
04^*  deep.  Operate*  from  220/S/M  AC.  NEW 
aqpc.,  complete  with  control  relay*,  tubm,  power 
traaafonner  (removed  for  shpmt).  InAructltm  man¬ 
ual.  WRITE  FOR  PRICC. 

Wlleax  4-Clianaal  CW3  Oaal-OlvaraHy  Raealvina 

Eapt.  Eocloaed  rack-panel  arrangement,  with  8 
Cw-3  recelvera  and  4  IHveraity  receiving  unlta  to 
provide  4  chaonela  of  dual-dlveralty  almultaoeous 
reception.  Range  1.9  to  24.0  me.  frequency  de¬ 
termined  by  irtug-ln  oolla  and  crystal*.  In  shield 
cane.  Includee  BPO.  sensitivity,  and  audio  output 
controls  on  each  receiver.  Operates  fnun  110/1/50-40 
AC.  NEW  EQI*T..  with  eaaantl*l  spares  available. 
WRITE  FOR  PRICC. 

TOC-2,  Ship  Traaaiaittsr,  HF  and  IF  bands,  for 
tSOV.  DC  operation.  With  internal  mg  sup|4y, 
and  all  tube*.  NKW.  unused  condition. 

PRICC  . $000.00 

T-S4/ART-7  JnmmlRt  Tmnamlttar.  usee  2-Elmac 
S5TG  tube*  in  push-pull  oeclllator,  with  motor- 
di1v*«  condenser  to  provide  complete  frequency 
sweep  of  intended  spectrum.  Frequency  approx. 
M-8n  me.  For  28  V.  DC.  operation.  NEW. 
metal-eased  transmitters  only  (less  power  supply), 
with  2  35TG  tubes,  export -packed.  PRICE. 

EACH  . $22.00 

AN/CRT-IA  Sewehney  Traasmittert.  for  mine  and 
submarine  detection.  With  parachute,  tubee.  etc., 
ready  for  oferatlon  (esceM  standard  types  dry  bat¬ 
teries).  Optrmte*  at  47.7  me.  Excellent  to  New 

eondltion.  PRICC.  EACH . $50.00 

T-9/APS-2  Rails  Traasaittert.  Noiae-modulated 
lamming  Transmitter,  using  Electron  Multiplier 
Photocell.  For  Jamming  certain  typM  radar  eqpt. 
New  unused  transmitters  only,  «itb  Electron-Multi¬ 
plier  tuh^  leas  other  tubes.  EACH . 032.00 

SB-23/6TA.2  A  SB-I4/6Y  Bwltchboards  A  Power 
Supply,  for  operation  from  llOV.  40  cycle*  AC  (with 
storage  batteries).  Each  in  Individual  metal  cabi¬ 
net.  NEW.  Price.  Each  Aet . $400.00 

'*SNOOPCRSCOPE^  TUtE 
Infra-Red  Image  Con«erter  Tube  (British)  to  make 
“Rnooperscopee.**  “Rolperacopes.**  and  other  devices 
that  see  In  the  dark.  Haa  maav  useful  Industrial 
appHcatloos.  Operates  with  tnririble  Infra-red  rays, 
without  scanning  or  am^lAers.  Supplied  with  tech¬ 
nical  data  and  diagrams.  Every  tube  laaranteei! 

0  for  . $30.00 

BAUSCH  4  LOMB  Frat-1M  L^s  Asserablv.  for 
best  images.  F2  1.  8.5  In.  E.F.  EACH  ...  .$10.00 
MOUNTED  LENS  UNIT,  also  for  front-end.  resulU 
as  good  as  R  A  L  unit.  Speed  F1.9  f.  1.  91.44  ram. 
outside  dia.  at  one  end  40  mm.  length  of  mount  64 

mm  PRICE.  EACH  . .  $7.00 

LIMITED  QUANTITIES  Fsllmrinf:  R-M/ARN-SA 
Rseelvers.  nsw:  APN-4  laileatsrs;  TBY.2  PertaMs 
2t-00  me  Traeaeelvsrt;  TAJ-I2B  TransmHtert: 
Medel  NAA  Usisrwater  Ultraseele  Bsneea  Trans- 
ailttsn:  Medal  ZB-3  Alreraft  Hsmlng  Aiaptsr 
Caalpment;  PertaMs  Tsst  Dsdllsters  far  ZB  East: 
RT-3/ARN-I  Altimeter  Transmitter. Receleen;  Rs. 
eelvers  fer  nP-12  er  13  D.F.  Re^elring  Eapt:  Radi# 
Receivers  BC.733-D;  BC.329  Small  Albert  Le- 
Free.  Tranimlttars:  Model  DAG-I  PertaM*  1.9  te 
10.0  me  D.F.  Rscel«cri;  MedH  ATD  Alreraft 
Transmitters;  BD.72  Surltehheards;  900  Watt.  110 
DC  te  1 10  AC.  00  eps  metpr-feneratprs. 

Dpek  Entrance  Insulators,  howl  and  flood  tvpe. 
*‘^4*  dia.  with  hesTV  palvsnized  metal  flsngr  and 
hell.  Top  bell  dia.  z  11';  brass  feed  thru  rod. 
Very  higti  voltsre  insulstlon  Individually  peeked 

In  cartons,  all  NTNY.  12  FOR  .  $24.00 

General  Electrie  Amplidyne  M  G.  Set.  generator 
tvpe  «V-597.ViTT.  motor  type  XTSAR.^S.  Navy  FCO- 
flABt’.  115'230  V..  40  cvcles.  fnr*tor  rated  at 
HP  generator  n'ltmit  2.50  V.  DC  at  375  wstm 

STW  PRICE.  EACH  . $70.00 

PrIcM  Qiiptptf  or*  HIT, 

FOB  N.Y.C.  osir  wofhosif* 


•  Oil  impregnated 

•  Oil-filled 

•  Hermetically  sealed 

in  squeeze-SMm  casts  3%  x  3H 

)x2  inches  with  rigid  flange  for 
iavertfd  mounting  on  I  7/16  x 
3%  inch  centers. 


RESISTORS 


IMMEDIATE  DEUVEBT  in  all  preferred  Tolvee  from  iroctional 
ohmn  to  47  megohnu. 

DOMESTIC  CABBON  BESISTOBS  in  Vh  and  1  watt.  Toleroncei  in 
S%,  10%  and  20%. 


Also  Suppressors  AToilobls  From  Oiu  Stock. 


STANLEY  ENGINEERING  &  MFG.  CO. 

114  Liborty  St.,  Now  York  6,  N.  Y.  Phono:  Digby  9 


trlNiworfg  poefcoHe  944  H««ipp  of*. 
Borpliao  lots  pvrdtaMd* 

EMPIRE  ELECTRONICS 
■ex  41,  MMwse4  Stot.,  Brseklyii  M,  N.  Y. 
riMss  BRnst  S.ltlt 


Srad  R^ulreii.nu . SI. 10 

Molt  BIzm  .n1  T.p.n  Arallsbl. 

BOTARY  SWITCHES 

Om  Pol..  KIotw  Tlirow.  1  Wsfer . 4S 

TWO  Pole.  Elerm  Throw.  1  Wmfer . SS 

SPST— On.  Wnfw . tS 

3P«T— Thr»  W»rm  . «S 

7P4T— SOTiO  W.r.n . SS 

RELAYS 

SIGUA.  BeulUra.  SPOT.  S  VoIU.  ISO  .  . 

Ohm. . SI.SS 

8IOUA,  10.000  Ohmi;  2  UiU. :  SPOT . 2.H 

r,.  K.  10.000  Ohmi:  10  Mils.:  SPOT . S.OO 

SPECIAL 

OE  KUowstt  Hr  Pflnuid  ToUllsn'  Metw 
Hu  1  RPM  Brnchr.  Motor-lSO  VolU. 

OOC.— lea  COM  . tl.IS 

F  M  ELECTRONICS  COMPANY 

92  Eost  End  Are.  New  York  28,  New  York 


FOR  SALE 

N*w  and  up*d  BC-fS4  (part  ol  8< 
portobl*  tranpmitt*r-r*cpiw*r  t*ts. 
StOO  ke.  with  PC-103  draomotor. 
pow*r  paek.  GN-dS  hand  q*a*roioi 

ARROW  APPLIANCE  CO. 

S2S  Union  St.  Lynn,  Moiincl 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moBulocturiaq  rodio  tubop.  •loctroale 
tubod,  cothodo-roT  tubot.  lorapt.  Npw  and 
upod.  Roasontyblr  prieod.  potipfactioa 
quorontood. 

AMIRtCAN  ELECTRICAL  SALtt  CO. 

*7  E.  Sth  St.  Now  York,  N.  Y. 


RECTIFIER  POWER  SUPPLY 

McCetpis  Ckristi,  Mod«l  MH  24-2S,  Innst 
230  V  60  cy.  3  ph.  Out^t  25  amps.  24-2i  v 
DC.  ContissoM  osty,  fas  coeted.  13"  x  13"  x 
19".  Prim  $75.00  cacti  iwt.  New.  $215.00  valsa. 
LEO  SAGAL  CO. 

860  Glenmont,  L.  A.  24,  Calif. 


MANUFACTURERS  —  LABORATORIES  —  INDUSTRIALS 

Wp  will  buy  yaur  eemplet*  Inventory 
pf  eleetrpnie  camppntnts. 

RESISTORS  —  TUBES  —  CONDENSERS 

S.n.  .1  y«ar  lilt.  Qclek  »etl.a.  W.  cem  wcrytblei.  Wc  ply  hlihwt  wlecc. 

ELECTRONIC  SURPLUS  BROKERS 

Wetor  2.IS*?  Naw  York  7.  N. 


140  Chambar*  5t. 


WESTERN  ELECTRIC  VICUUM  TUBES 


—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

540  Woct  27tli  Stroat 
NSW  YORK  1,  NEW  YORK 
Ccbl.  ACrcce:  Tc4.«crlnc.  N.  Y. 


TyM  lOir.  losr,  17XA.  S74A  or  B,  SlOA 
ocVSllA.  SISC.  USA.  SKA.  SMA.  S4IA. 
S4tA.  OSSA,  S7SA.  174A,  SNA.  SMA.  ISIA 
Balloit  Lompa. 

w.0*0>.  KlKtroBlea  „ 

t»e  W.  4tnd  Bt..  N.w  Tork  IS.  W.  T. 


W-OSM,  BiMtronlea 
It*  W.  4tnd  OL,  N.w  Tork  II,  N.  T. 


Additionol  Wanted  Ads  on  Pogei  339,  362  &  369 


March,  1951  —  UECTRONICS 


SEARCHLIGHT  SECTION 


•  low  prices 

•  values 

•  equipmer*t 

•  components 

Net*  All  mercKond'ti 


EPCO 


KC-IM  IFF  FQUIPMFNT 
IRAND  NEW.  COMPLETE 
SCR-5M  PARTS 


RCA  Model  MI-8167 

All  NEW  packed  for  export, 
LARGE  QUANTITIES  AVAIL¬ 
ABLE  for  IMMEDIATE  DE¬ 
LIVERY. 


APS-4  RADAR  COMPLETE 


AfS-6  RADAR  COMPLETE 
MARK  16  RADAR  COMPLETE 


MG19A  NEW 


MK20A/UP,  NEW.  INDIVIDUAL¬ 
LY  BOXED 

MK20A/UP  NEW.  INDIVIDUAL- 
BOXED 


Fra*.  Rauf*:  2000  ta  20.000  Kc*. 

Oateat:  350  Watt*  C.  W. 

250  Watts  Radiapheaa 
lapat:  190  to  250  VelH  AC  50/60  cp%. 


BC-110-A  TRANSMITTER 
WITH  REMOTE  CONTROL. 
W.  115  VDC  OR  AC. 


Tho  MI-B1B7  was  mads  ior  ths  US  Aimy 
Polal-lo-polnl  qronnd  communlrottons  oss. 
Exlramaly  compact  (Sisst  10"  Uah,  17" 
wide.  27"  dssp)  and  shock  monatod.  ISah 
sposd  ksrlng  and  High  lasol  Class  '3" 
100%  modulation  incorporotsd.  No  sztornal 
coUs  nsodod — built-in  band  switching,  an- 
tonna  tuning,  all  iron!  ponol  Instontan- 
sously  opsratod.  Complsto  with  tan  now 
lubss.  built-in  sblsltM  oscillator  unit 
(cboico  oi  M.O.  or  Crystal  units),  fully 
mstsrsd,  with  or  without  sstsmol  spssch 
ampliiisr.  Net  weight  570  pounds. 

Modem  design  and  current  model.  Con  be 
installed  quickly  and  easily  on  land,  on 
ships,  or  on  mobils  trucks. 


TELEVISION  CAMERA 


QUANTITY  DISCOUNTS 
Ptioss  on  request 


3350  lies  lesolutioii.  Easily  converted  to 
present  RMA  standards.  Circuits  avail¬ 
able  with  camera.  Complete,  like  new. 


We  stock  other  transmitters  and  communications  combinations  and  accessorise  in 
oil  power  types,  from  wolUo-talkiss  up.  Also  poriable  RADAR  and  Search 
HeceiTors.  Bulletins  arailahle. 


COMPLETE  LINE  OF  TEST  EQUIP¬ 
MENT: 

DUMONT  224-A  OSCILLOSCOPE 
TS-36/AP  TS-102A/AP 

TS-108  T5-J84A/AP 

1-77  HICKOK  TUBE  CHECKER 
UPM-1  COMPLETE  TS2S0/APN 
BC-221  FREQUENCY  MEHR 
RPC  MODEL  644  MULTIMETU 
FERRIS  MICROVOLTER  MODEL 
IBB 

WE  WANT  THIS  EQUIPMENT: 
BC-34S  ART-13 

BC-611  ARC-1 

RTA-1B  ARC-3 

BC-1000>  R5A/ARN7 


COMMUNICATION  DEVICES  CO. 

2301  Twelfth  Avenue,  New  York  27,  N.  Y. 

Cable:  Communidev  Tel:  AD-4-6174,  5 


BAOAR 

8CB  MftA  Bmnk  tad  Tmbk.  OoaplM*  tntttr.  po««  BapplY 
and  narv  paru.  Nearly  new.  Writ*  for  diBcrtpd—  aad  pnet. 
rOtTABU  PUMB  ASStMBLY 

LeUnd.  lit  ▼.  M  «.  1  pA,  1/1  H.P.  motor  and  D.  #8 

MrauUe  DOBD.  Sit  Idb  P8l  mai..  Itt  Ifea.  P8I  ooottBMW 


tflOd,  Trpb  W8.  .BM  KVA.  M/M  CT. 

HP.,  u  Ilya  iml.  u  kt  d-«  odwim 

Prl.  Ill  V.,  8aa.  8  IB  w/lamr*l 

•uad-o€  tMttlator  aad  bmm  tar  #iTi. 

•71.  •!«.  roetUtar  tnbM . $I2.M 

2  tar  t22.l8— «  tar  M8.M 

CAPACITORS 

B.ll  mt±.  IMB  r.  BB  e.  »-«  er  4BBB  v. 
d-e  powor  factor  oorraeckA  KB  KV.  A.R., 

Cat.  dMlBBBB . 1174# 

.SS-.M.  BOOB  y.  d-a  or  .118  •  ll.M|  «• 

d-o..  ntt  Cat.  »ATM8.  oU . li.7l 

L18/1.U  ni±,  7MB  r.  Cat  #MPMB 
112.88 

LB  rnTd..  8S.80B  f.  d-a..  Cat 

lx.16  mfd..  •  IBM  r.  ar  .BT9  mfA  ft 
iB.aoB  f.  Vltaala  Q . .^M 

RISISTORS 

Plied,  w.w.  IM.BM  aha.  2M  w.  tamla 

oada  . ll.M 

Pliad.  w.w.  8.888  akm.  8M  w.  tarrak 

»»da  . 81.88 

MITtRS 

Toll  Mctar.  r  Wmiaw  Madil  Ml.  t  ma 
r.a  caUbratad  B-M  KT  d-a  w/mmrn  M 
mop.  proakAoa  aMiar  mattlpllir.  aiaad-atf 

tnaalatora  aad  aUpa . flKM 

MMar  oalr.  tear  malttpUor . 8  4M 

Ammtitr.  a-a  •*  WoMlaghewia  ItA-88  ar 
WMtoB  Model  478.  3  aima.  f.a.  dMeetloa; 
■eale  eaUbratad  B-IM.  laeladia  dwmtaaiif 
tTPe  cvrewt  traaaformar  W/9M-8  ratW  at 

18-133  er . i8.M 

ToH  MMor  r  Waatoa  ModM  Ml.  4  KT 
d-e.  1  am.  f.a.  eaJibratod  B-4  KT  w/4 
mec.  Weataw  pradAow  maUlpUora. . .t7.M 
RELAY 

Itafnecle  oearload.  Allea-Bradlor  MIB. 
a  3-18.1  aapa.  BM  v.  max . f7.M 

WIRE 

8ia»lex  typa  K  BM  T.  (It)  oawdaeter  #18 


COLUMBIA  ELECTRONICS  LTD. 

524  5.  SAN  PEDRO  ST. 
LOS  ANGELES  13.  CALIF. 

11 116  VENTURA  BLVD. 

N.  HOLLYWOOD,  CALIF. 

Cable  Address:  COlLtCT 


MOTORS 

Oeoeral  Daetrlo  m 
17  9.  d-0  •  B.7  a.. 
RPM.  1  oa/fl  toraaa. . 
Qcetrlo  1/18  H.Pi.  1 
BOer.  Iph.  IBMRni 


BO  er.  1  ph.  IBM  RPII  14.78 
GENERATOR 
Bcodlx  modal  NKAl.  Owl- 
put  118  V.  a-o  10.4  amoa. 
8M  or.  8P.  aad  ».8  t.  d-o. 
M  ampo  •  84M  BM 
8dr  exHtod.  mllaod  drivo. 
Now.  Orta,  paefelw.  lir.M 
RBCTIP»R 

Drr  OUe.  B.8  v.  a-a  FWCT. 

WeaHatlmaaa  Traaitarmar 
I8.4BB-Vl84i8  V.  •  9  KVA 
oaatiaaaaa.  WmlTaiinaw 

rilaanat  Traaotarmor.  11.8 
V.  •  48  amoa.  BotA  waaa- 
formera  bava  118  ?.  M  ar. 


D.C.  MICROAMMETERS 

S-ISS  ns  t’  eq-  QJt.  DO  IS . $  I 

S-ISS  ns  S*  sq.  OJt.  DO  10 .  M 

S-tS  ns  t’  sq.  O.K.  DO  tS . U 


PRECISION 

PORTABLE  INSTRUMENTS 

8tn#la  or  muUI-raDga 
D.C.  Mleroammatara,  from  B  ua  fall  aeala. 
Tbarmo-coopla  MUllammatara,  from  l.B 
ICa.  Tbarmo-coapla  voltmatara. 


boima  &oke.  SB  k. 
ma..  *»■**>»**<*  for  17,5M  v. 
eootlnuoua.  <8i  WL-Sil 
rectifier 


Aw!a  Approx.  IBBT  raala....Sl78.88/M' 

CONTACTOR 

AUea-BraAe#  A  WoallBilioww.  118  9.  M  Of.  odL  1>T>T.  U 
unpe.  . . . * . . . . .BBvH 

HI«H  V0LTA6I  RiCTIFlIR  POWIR  SUPPLY 

TwiMd.  owpot  S-U.tst  V.  d-«  e  M«  BUS  Inset  llS_v. 
M  m  BP.  Star  trs.  RS-IS.  sE.  UH'  z  SSX'. 

Wi.  SOM  tm.  t'Blu  ut  atm.  raasin.  with  msr.  tskm  end 
rtmoljt  oostroL  Writ,  for  dvtmUwl  Inronsmtlon. 


PrectskM  Electiicil  iistrumeit  Co. 

144  6ttmd  Street  New  Yoffc  IS.  N.  V. 
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CATHODE  RAY 
TVBES 

x:pi/8i...  l.M 

3DP1 . 

JFPT .  l.W 

4APU .  4.M 

SAPl .  3.4« 

»CP1 .  ».4S 

5CP1A .  4.M 

5CP7 . 

5PP7 . 

7BPS .  It.M 

7BP7 .  4-W 

flP7 .  12.^ 

t«BP4 .  It.W 

ULPi  ....  2I.M 
12LP4A....  22.2S 

14BP4 .  24.M 

14DP4A....  M.M 

URP4 .  S7.M 

17BP4A  ...  27.M 
t«AP4A....  42.M 
14AP4B.  ..  «2.M 
20CP4 .  M.M 


Mtl.. 
M13A. 
••14A. 
M3«.. 
M2I. . 
••35  . 
M35A 
•••5.. 


.44  ;  845 . . 

4.44  i  •44A. 

5.45  !  844B. 

4.45  873A. 

3.45  874. . 


3V3G . 

3X3 . 

3X3A . 

3A4 . 

3B7/ 1341 .  . 
3B23  ELIC 
5C14  34G  .. 

K:38 . 

304^344.  . 

3D2tA . 

3D33 . 

3834 . 

4A1 . 

4B38  83844 
4E37  357B  . 
4J43  788A  . 

5D31 . 

4AJ5 . 

4B8 . 

4CS  . 

4C34 . 

4F4 . 

4J4  . 

4K7G  .  . 

7A7 . 

7C4 . 

7E5 . 


458TH.. 
454TL.  . 

538 . 

531 . 

554 . 

788A. . . 

781A.... 

783A . . . . 

783A.... 

784A.... 

785A... 

787A.... 

7#7B.... 

788A.... 

718A.... 

713A.... 

714AY 

7t5A.... 

715B.... 

715C.... 

73IA..., 

733A... 

733A/B 

734B... 

735A... 

738A... 


OA3  VR75 
OB3  VR48 
OC3  VR|*5 
OD3  >Rt5« 

1A3 . 

1B33 . 

1B33 . 

1B34 . 

IB34 . 

IB37 . 

1B24 . 


••5  . . 
••7.  . 

818.. 

811.. 

813.. 

813.. 
814.  . 

815.. 
834  . 
834B. 
838B. 
833A. 
833B. 
833A. 
834.  . 

837.  . 

838.  . 
•43  . 


C5B .  8.45 

C4A .  4.45 

C4J .  5.45 

CRP73 .  t.48 

Elitt . 75 

FG81A .  7.44 

FGI84 .  14.45 

HY45 .  2.58 

HY114B...  .75 

HY415 . 34 

RIU5 .  3.45 

I  RR34 . 34 

RK73 .  1.48 

RR73 .  1.45 

1  VTI8 . 48 


MG  075-G-1 


816.  GEN. — in«Mar«BeBU— 78B  D««r  148.88 
PrlcM  subvert  to  chance  eilbont  noclee  fo8  Hemp. 
35%  on  CCK>  orden. 


SURPLUS  EQUIPMENT 


INVERTER  UNIT  PE  218 


ONAN  MOTOR  GENERATOR  SET 


Output:  115  VAC; 
Stncle  phnne;  PP  80; 
380/500  crcU;  1600 
V.A.  Input:  25-38 
VDC;  82  ampa:  8000 
rpm;  Kxe.  volta  27.5; 
Leland  Electric  mfE. 


POWER  TRANSFORMERS 

Primary  125  volta  tapped  at  105  and  115 
eolte,  50  to  425  cycles.  Secondaries:  6.1  V. 
at  S.O  ampa;  325-0-385  V.  at  0.175  ampa;  5.4 
V.  at  8  ampa;  4.4  V.  at  10.3  ampa;  2.5  V.  at 
8.0  ampa;  4500  V.  at  .006  ampa;  2.5  V.  and 
4500  V.  windinya  insulated  for  4000  Volta. 
All  other  windtnFs  insulated  for  1600  Volta. 
Cost  Fov’t  more  than  142.00  ...  a 
real  bargain  at  (re- 

rurp'mV.r”  M.95.  eg. 


BLOWER  UNITS 

Single  exhaust  with 
aquirrel-cage  type  fan. 
Intake  2H^;  Outlet  2*. 
^  DellTera  approx.  65  cu. 

A  ft. /min.  115V-AC  (40 

n  Cycle)  DELCO  motor. 

IV  Simple  to  Install  for  any 

^  use.  Oort,  coat  more 

than  120.00. 

New . 


Generator  115  VAC; 
480  cycle:  5.8  Ampa; 
.4KW;  PP  1.0;  Also 
24  VDC;  100  watt: 
8.8  Ampa;  DrlTen  by 
116-280  VAC  •  2bp 
motor :  40  cycle  : 
single  phase;  8450 
rpm;  10.5  ampa 
BRAND  NEW 

$195.00 


BLACK  LIGHT  KITS 


Now  .  .  .  build  your 
own  black  light  tab 
equipment  at  a  new 
low  cost  with  these 
easy  -  to  -  assemble 
componenta  Kit  con¬ 


tains:  Ultra-Violet  tube  bracketa  ballast, 
starter,  wire,  plug  and  wiring  diagram. 

4-Watt  Kit— SH*  tube)  . $8.08 

8-Watt  Kit— (18”  tube)  . $4.60 


PIONEER  AUTOSYNS 

AT  1:  1<  Volta;  400  Cycle . $4.M  EMh 

AT  t;  24  VolU;  400  Cycle  (Haa  hollow 
ahaft)  . tSM  Each 


Write  for  your  requirements  on  PT  241 -A  Crystals  and  Holders 
We  Have  a  Wide  Assortment  of  Frequencies. 

AU  EQUIPMENT  F.O.t  PASADENA  •  PLEASE  SEND  FUa  AMT.  WITH  OKDER 


Ja/e.,  r; 


BOX  356-E  EAST  PASADENA  STATION 


PASADENA  8  CALIFORNIA 


BRAND  NEW  STANDARD  BRAND  TUBES 


1.45  45  Spec.. 

4.45  188Tir. 
.44  I  153TH  .. 

1.4$  '  383A.... 
4.48  I  385B.... 

13.58  I  311 . 

1.78  317C.... 
4.75  2MR  .  . . 
J8  95 ' 358TH  .. 


18.45  I  874 . 

3  45  431A . 

3.45  454 . 

8.44  455 . 

3.48  488 . 

3.44  487 . . 

11.49  458A . . 

13.45  454A . . 

3.75  188$ . 

8.48  1884 . 

8.48  1813 . 

43.45  1818 . 

3.49  1833 . 

1.89  1834 . 

3.49  1839 . 

.79  1838 . 

44.49  1834 . 

44.98  1838 . 

9.48  1843 . 

34.86  1849 . 

.79  7143 . 


MARmME  INTERNATIONAL  COMPANY 


11  State  Street,  New  York  4,  N. 


Cable  Address  "Foxcroft" 


Phones:  DIgby  4*31 92*3 


SEARCHLIGHT  SECTION 


10  MFD. 


.400  VOLTS . 57  CENTS 


esBSBktn  will  seet  sH  wtulsl  ip— lieBtlest  asi  epBrats  at  896V  ptbyHbG  that  the  eswutlM  Itai- 
pwstfs  8eeB  eat  u»mt  46*C.  MssbsHsb  3  5/19  r  2  x  3  29/22  ss8  sasM  24  te  s  aarten.  welsiNst  43 
ssuwia  tMa  Itea  ilia  tbs  saai  ler  as  eswieet  Mtar  ss8  pewer  eefreatias  •aelea  Lssp  Isatlsp,  astreaelp 
wm  Is  81slaptTlt  lasfcspe  ss8  susllahli  In  asMeat  iesatlty  far  •  Ians  ■aiiafaaturar.  $wsll  essstitiaa 
9.97.  Cartas  asaatttiaa  9.4$,  $sw»lia  vtea  reapaat 

WESTON  LABORATORIES  Watton  93,  MoMachHiatti 


HIGH  TENSION  CABLE 

Portabla.  SUaldad.  #10  AWG.  Mm- 
prana  loekat.  Will  buiy  25,000-VAC  or 
35.000-VDC. 

t43CAO/1000-il. 

CUNNINGHAM  ENGINEERING  CO. 

Baaamant,  Taxaa 


Merck,  1951  —  ELECTRONICS 


SCARCE  BUYS! 

METER— Fie«.  tM-ISO  eyele.  M-tMT.,  1/S  at  1« 

Aec..  for  aircraft  ahop.  eta  New . 9  24.86 

886  OHM— food  TV  line  per  ft . 88 

73  OHM^wln  ttne,  7/21  wire.  1  KW.  ft..  .88 

86  OHM— 2  wire  ahleMed  eosx.  ft . 88 

BCD  PLAOTIC  TUBING  <20  wlie.  1680'..  5.88 

GELCNIUM  IttCTIFICRS.  full  wave  brtdfe, 

12V.  SO  Ai^  D.C.  (Other  typee  in  itoeR)  17.8$ 

SELENIUM  POWER  SUPPLIES 

8-8  V.— 6  Amp.  88.H:  12—15  T.— 18  Amp...  17.88 
Write  fw  other  tjrpee,  with  metere.  Ysrlscs 
ftlten.  etc.  Aleo  heavy  duty  typea 

4898  MFD— SOT.  Elec.  Coodenwr .  2.88 

7  AMP.  CHOKC— OS  Henry .  188 

3  MFD— 4000  y.  OH  Good .  5.88 

72S  A/B  TUBCt— Ind.  boxed;  new .  14.88 

TV  BECEIVCR  TUBES-write  for  eut 
prleea 

B.C.  22IN  FREQ.  METER— new  nmdltloa.  135.86 
DUMONT  BIG.  GEN.— .2125  (TPS,  L.N..  (16.88 
B.C.  423  BIG.  GEN.— pulae.  TV  Freq....  18.86 

B.C.  224—312.  348.  pood  condition .  48.80 

ARC.  5  REC.- 3-0  me.  no  dial  A  drive  hN.  4.88 
HAM  XMITTER— .MM  watt  phone,  deluxe..  188.88 
HAM  XMITTER— 150  watt  phone  — CW..  ••.88 
RACK  CABINET— 19  IR.  R%  H.  IS  dp  .  new  8.88 
XTALS— 120.  5475-8650  KC  In  25KC  ctep..  88.00 

TV  8ET$— IF'xIS*  tcreen.  recood’td .  189.80 

TV  CHABBIS— rerond'td.  sweep  dreulta. . .  28.86 
30  KV  euroly  8MM:  low  voltspe  A  TO. 

aupply  SS.wO:  Pro),  optical  nrstem .  48.86 

6F/RU  COIL  BSTB— for  Rec.  A  Xmltter.  .85 
KNOBB— Blk.  Bd.  1%'  Dla  Wh.  arrow.  25  1.00 


TRANSFORMERS 

230/488V.  .796  KVA.  oae  for  110/220V.  New. .  .9.89 

IV.-II5  Aaa— 115  V.  Primary .  13.89 

11-13  V.  IKVA— HOT.  Prl.  good  ooodlt..  18.88 
24V.  4KVA— 220/440  V.  Prl.  3  pbaae.  new. .  48.88 
8.5V.  5KVA— S20/440V.  Prl.  3  phaw.  new..  85.86 
8.1V.  I8KVA.  tS0/440V.  Prl.  S  phane,  new. .  88.06 
DECK  ENTRANCE  INBULATOR— 9*  Dla 

bowl,  new  .  2.66 

SUPER  PRO.— with  power  Bapply  A  bm^..  118.86 
18  KV.  RF  BUPPLY^-IOKV.  for  TvTetS  24.88 
BC  375  XMITTER— aU  TITb  A  Dya.  new..  58.08 
CABLE— 8  A  10  cood.  ahlelded.  10,  15.  20 

ft . 18 

TV  CHABSIB-haa  AM-FM  A  Video  IP  A 
Audio.  Issa  front  end.  tubea  A  power 

supply,  new  .  11.89 

FM  TUNER— Foundation  Unit,  no  tubec. 


ALGERADIO  ELECTRONICS  CO. 

3S5  JockiM  St.  Hanipftwod,  N.  Y. 


TUBES 

Nsw  Stemdord  Broad  3B2S  oiUt  B2il0  no. 

7C7  J0«o. 

B8H7  1.16  M. 

BOB  .60  no. 

Swad  for  our  list  of  aaorw  borgoias  la  sor- 
pins  coeipoBSBts  Iflrs  tbsss/ 

NEW  ENGLAND  ELECTRONICS  CO.  ^ 

P.  0.  BOX  82.  BRIGHTON  3$.  MASS. 


LUCKY 


PU  ClCNASfc 
LNARLES  US  TO  , 
orria  voutmISI 


MAGNETS  II 


»iM*i 


IN  STOCK 


>  OOO  j  300  .. 

1C  (a»a<  *o.v  7’  coc  ► 

7,  “*  (►'ehf.  t  (e,t,  7  OOO  1< 

•  M„,t  i.^ok^'s  1  000  • 

:  :::  <•,«  mh,,,  i  'co  Ti 

•  '  * '*  V 

12  OCO  f'tto  t'o  y 
1.200 

M  000  »•  f.l"- 
I  710  000  I  H«<. 

11  000  intu'e'ox 

1  50C 

71  OOC  U* 

70  000  '  1*  ' 

HOOCM 

100  000  <«  M  -f  i  ( 

1  000.000  »(V  Ma.4»e> 


7  )CC  9*  •  *  •'! 

70  »t  3». 

710  000  mm 
100  OOC  »  *. 

*$  000  »«•*«* 
71.000 

*.000  %>  Wot. 

$0  000  T.tf  W,k 


40  000 

710  OOO  T«**I 


Automatic  Electric 
2Decks10Poiirts 

TELEPHONE 

RELAY 

I  24  Volt*  D.C. 


GMHiM  TELECHRON  Motors 


Precisioe  Resistors— 

''  -  Ow  avi  MMIAwe  In  St*ck 

No  Mfn.  CboAco  Wo  Ship  Trpom  lo  Stock 


NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

R.O.M.  ItoMrrlMs  , 


LOOK!  irs  A  WHALE  OF  A 


LARGE  STOCK 

Most  All  Types 
Write  Us  Your  Needs 


SubUct  to  Prior  Sal* 


168  Waahingtoii  St.  N.Y.  6.  N.Y. 

C074mi 

W*  Buy  Surplus  Stocks  oi 
Tubas  and  El*ctronic  Ports 


SHEET  METAL  MACHINERY 

NIW  ooO  UtoR  Brofcw  tlnon 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  S  lUCTRONIC  SURPLUS 
1SMl-f  Brodi  St.  Detroit  I.  M 


HEADSETS 

RS-SS  hifh  Impedeoee.  BRAND 

XKW  with  eer  pods . I 

HS-SS  1^  ImpMUooe.  BRAiND 
NKW  with  eer  peds,  oord  end 
PLM  plus  . 


TENNEY 

High  Altitude  Chamber 

Tseiieratore  Ceetrel  ■Inos  7V*P  te  plos  I2t* 

Healdlty  eeatrel  ep  te 

AHHMk  seeWel  see  level  te  S3, MS  ft 

Ue^  IMIe.  Hke  sew 

KINOS  COUNTY  MACHINIRY  IXCNANOI 
ASS  Atleetle  Aveees,  Breefclye  17,  N.  Y..  Dept 


I 


f 


ELECTRONICS— Moreft,  7951 


3: 


SEARCHLIGHT  SECTION 


TUBES 


1.MM7 . ftUAU*...  fMlS. 

а. MARt .  l.M13AT»*...  l.Mf{2 

1^4S4« .  I.SRUAT7*... 

1.42  4S7 .  1.2^  I2AU4*...  2.M:|K 

1.2«4SaGT«...  2.46  12AU7*...  2.44ig[ 
2.4t4SA7GT*.  2.#6  12AV4* . . .  l.M 
1.44  4SB7Y*...  IJtUAVr*...  2.74<|2{ 
.44  4SC7*....  1.46  12AW4*...  2.44:|Sj 
.744SD7GT..  1.24  I2AX7*...  fMjgf 
.84  4Sr6 . 46  12BA4*...  1.86  JSj 

1.88  4SF7 . 48  12BA7....  2.M  gf 

2.46  4SG7*  ...  2.88  l2Bp4*...  2.^” 
2.884SH7GT*.  1.87  12BB4*. . .  1.88  JJ 
1.48  4SJ7* .  1.46  l2Br4 . 86  JJ- 

8.88  4SK7GT*.  1.88  12BH7*.. .  2.48  »• 

1.48  4SL7GT*.  1.26  12G8 .  1.88  68 

8.88  4SN7GT*.  2.28  12P6 . 

4SN7WGT«2.88  12H4V  . . .  1.88  J*  • 

2.48  4S<MT*.  1.68  12J6CT*..  .78 

2.88  4Sf(7«....  1.88  12J7GT. . .  1.^  g 

2.464SS7 . 88  12IC7GT..  -Sgj 

4.88  4ST7 .  »-66»65L,.^  '  *‘52 

2.88i4SU7GTY.  8.87  120^T. .  .88 

1.88  4SZ7 .  1.86  12MGT. . .  .88  463 

I.26I4T7G .  1.28  12SA7CT*  1.86  44. 

1.46i4T8*  ....  2.88:l2SC7..  .  1.68 

б. 4814U4GT*..  ^  I2SP6GT.  .78  48. 

^MlirriGR*  .8812SP7GT.  .TTRl 


1 .  1.4812024 .  .26  4A8ar 

l/¥ri^  1.84  2C84/RK84  .48  4A§4«. 

60.. ..  1.88  2CH . 28.88  GAM/l 

1 .  1.7812048 .  2.78  4AB7^ 

l/¥m^  1.28  2048 .  28.68  4AG8G 

i/VgHil38 1 2C48/484A  14.86  4AC7*. 

^^▼11181.1812044 .  1.28  4A07.. 

4 .  2.68|2068 .  8.48  4AU.. 

I  . 84  2061 .  6.48  4AB4G 

L .  4.8812062  .  8.84  4AP60 

^ . 48  2D21 .  1.88  4AP4G 

I. .  1.18 >2E6 .  1.14  4AW 

.  .88  2B22 .  1.12  4AG7* 

K^...  .86  2B24  .  6.86  4AH6G 

k. .  1.78  2E26A/  4AH4* 

iM...  1.48  HY46...  6.16  4AJ6.. 

U.....  1.88  2B24  .  8.86  4AKS* 

2.46|2E88  .  2.26  4AK6J 

ir.....  .8812221 . 18.48  4AK4* 

pM..  .88  2221 A....  18.48  4AL6* 

ParT..  .88  2224  .  28.68  4AL7G 

ll/4flA  2.86  2227  .  28.68  4AN6* 

12  .  8.88,2281 .  88.68  4A06* 

9 .  12.68  2282  88.68  4AM* 

H .  4.86  2288  .  88.68i4AOM 

16  .  8.8612284 .  18.68  4AR6* 

17  .  28.86  2284  86.88  4AR4. 

18.. ...  2.46*2287 .  12.76  4AS6* 

b/lm  2.88  2288 .  12.46 

16.. ...  18.88,2288 . 88J8  HU 

W .  18.88  2248  .  88.68 

» .  84.88  2248  .  28.68  IHI 

18  .  4.86  2248  .  88.46  4x86 

II  . 48.86  2268  .  27.68  lx?fc 

13  .  7.68  2266 . 188.88 ,2^^ 

B .  8.48  2264 . 248.68  JaUK 

B . 48.86  2241 . 48.58  2x11^ 

M .  78.86i2242  .  48.46 '2aV6C 

.  48.86;2R26  .  48.88;2aV? 

. 12.86 ‘2X25/  _’4AW4' 

1^. . .  44.86  I  728AB. .  88.88  2aX6< 

lot...  1.88 {2K2t'aitd 84.88  2b4G 

4 . 88  2K28  .  88.85  2b4G 

fO.....  .88  2K88  .  88.58  2b7 

19.. .  .88i2V8G .  1-28  2BftG 

TQL...  .88I2W2GT...  -88  2b!^ 

.88:2X2 . 88  2bAS 

m . 88  i2X2A .  1-88  2bA4* 

RT . 88  8A4 . 88  2bA7* 

•  . 78i8A6 .  1-48  2bC6* 

fc . 2  IA»GT... 

i;,- . 2I»B4 . 

SUi-"  'Si*®* 

BL.  "  .  !!  *»»« .  4.»«UbH*< 

*OT...  I.2'1B2» .  4.M Ubj*. 

Sg .  .  »-»»  4B04< 

§6 -  I.M>1B27 . 


!88  858b!  i 
.48  264A... 
.88  866A. .  . 
.88  HK867C 
.88  847A... 
.88  871B... 
8.88  888A... 
14^61 288A... 


W . 48  SbPIA  * 

2}4 . fl  k:pi-si 

4*7 . 4*  3DPI 

. *2  3DP1-SJ 

Sim* . 4*  JBPI... 

441 . 44  jrP7 .  . . 

PMI***...  t.n  1PP7V. 

IttCT _ »5.*t  IGPI... 

CKItM...  .44  1HP7... 
CKI**4...  .44  1HPI4.. 

CKt*47...  .S4:iJPI... 

HKUS4..I**.**  -  • 

CKI4*4...  1.4»}JPJ1  . 
CKI*4*...  J.44 
Rll*4....  »■**  «*£!•  ■ 
RIIMB .  . .  ll.M  5BPI  .  .. 
HYIMIZ.  5.14  5BE4.  . 
MYI344...  *  34  "  PI  - 

1373 .  1.15  JJK-  • 

14*3 .  3.*I»K,‘/-- 

14*4  5HP4 

1413'4F4X  1.35  UV,*— 

1414 .  3-43  SLn  " 

1414 .  l.TO  sMp;  - 

1414 . 34  iSI} 

1434  .  4.45 

1431 .  ‘•34  75P' 

1433  .  3  3*  WPI 


.*5  t3SG7. 


1.45  344A . 

1.35  X4** . I 

I.M  WMU.  .  .  1 

1.43  417A . 

I.44GL434.  .  . .  I 
1.45  444A  '3C4* 
1.1*  444B . 

.4*  454TH....  < 

.44  454TI _ < 

.44  GL45I _ 

1.33  444' 

1.44  HF3**..  : 

.45  WI.44*.... 
.44  RHS47... . 
.44  537 . 

I.7SGL53*....‘ 
34.45  WI  J3t .  . . 
3.75  WI.S33A. . 

.  4.54  544 . 

l.S4:GLS44. . .  . 
1.45S54P1 _ 


4.75l4L'7G . 4*  13SH7 _  1.1*54... 

1.S4  4V4* .  3.35  J3SJ7GT..  .44  54A5 

3.45;4V4GT«..  3.44, USK7*.  ..  1.4*  S4B5' 

3.44  4V4GTY*.  3.4i‘l3SI.7GT.  1.47, S4CS 

3.45  4V7G .  1.1*;13SN7GT*  3.34  S4C4' 

1.544W4GT*. .  1.44  USWGT*  I.M.S4L4< 

3.45  4W4WGT*  3.54  13SR7 . 4*  54X4 

l.45;4W5GT...  .44  13X3 . **;4*Y4l 

1.4*'4W4* .  3.44I3Z3 . 4*  54Y7' 

.4B4W7G _  1.33  14A4 .  1.34  53  . 

1.34  4X4« .  1.5*  14A7  13B7  1.4*  53 . . . 

1.3*,4X5GT«  .  I.54I4AF7  155.. 

1.4*  4Y5 .  1.45  XXD...  1.1*54.. 

1.44  4Y4G*....  l.»14B4 .  1.4*57... 

1.S44Y7G . 4414BS .  1.1*55... 

1.1*43»  13Z5.  1.15  14CS .  1.34*4.. 

3.44  4Z7G . 4414C7 .  1.3*  RK4! 

3.**:4ZY5G  ..  .4B14B4 .  1.1*  HYV 

l.**l7A4/XXl.*  .4*14X7 .  1.43  Hf7S 

1.44  7A5* .  1.14  14F7 .  1.1*  74A7 

3.3S|7A4« . 4*  14F*» _  1.34  7*1.7' 

3.44  7A7* .  1.43  I4H7* -  1.17  71... 

3.44  7AS . 4*  14J7 .  1.43^.. 

3.34  7AD7*....  1.54  14N7 .  1.45  C»P 

1.45  7AF7* . *7  1407 .  1.1*74... 

.43  7AG7'....  1.15  14R7 .  1.34NR7< 

.44  7AH7*....  1.14  I4S7 .  1.1*;7*... 

1.34  7B4* . *7  14W7 .  1.34  74  .. 


1.MI4C4  UB. 

•2 ;  • 

.4*  ICII  CIB. 

!.33|>C45 . 

I.34I4D4.I344. 

!.U:3031A.... 

I.U  4X34 . 

1.33  4LF4 . 


..  3.44.7B7 . 4*1* . 4*74 .  ..««|7*T^. 

. .  4.**7BS . 4*I*X .  1.17  4*  .... 

. .  .S4  7C4/U*4A  .44  15R  .  .  .*4*1  .  .  l.S,7I**' 

..  .44  7C** . 44FG17 .  1.44FG41A...  4.571JA' 

..  .44.7C4* .  1.43  RKIS . 4**3 .  1.34;7I1A. 

..  1.1*|7C7 . «  1* . 44  43V .  '.SlZiSi' 

..  1.147C34  .  73.4*14.. . 44  *3  .  1.34  715B, 

..  1.34,7X5/13*1..  1.35  14BG4G*.  3.2**V ......  I.JIZ!!?' 

..  .44  7X4 .  1.1*  1434* .  4.3*  44  4Z4. .. . 

..  1.44  7X7 .  1.1*  I4T**  .  .  ..  3.44  M . 

..  .45I7F7* .  I.l*i3* .  1.17, *4  . 74  714A 

..  1.34  7F** .  3.45iRK3*A...  4.4*  VR43, . 

..  l.i*UG7'U*3.  1.33, RX31 .  3.**!dRI**....  11.44731A. 

. .  .1*BH7»^T;.  3.4*  PJ33  CX1C  1.44  144TH.  .  ..  ».*4  733A 

..  1.15  737 .  1.43  33  . 44,FG1*4..  .17.45  733A. 

..  4.44  7X7 .  1.33HY34  ..  ..  1.34,FG1**....  13.45  WA' 

..  4.4*  717 .  1.33  34 . *41VU11I  ..  .«  734A 

..  1.54  7N7* .  3.45  34A .  1.14  HV1I4B  ..  .74  735A 

..  3.44  707* . 4S134G  3C34.  .44  HY1I5  14*  .75  734A 

.  1.3*  7R7* .  l.*7;3*A* .  1.3*|ll71.7*..  .  1.45  734B 

..  1.34  787 .  1.33, 35A7 .  3.37;117N7GT.  l.g  734C 

..  3.44  7T7 .  l.*3l35AC5GT.  1.4*|117P7GT..  1.45  73*A 

..  1.147V7 .  1.33I35B5  .  1.44  11^^...  .TJMl.- 

..  1.5*|7W7» .  3.45  3*BO*GT<  4.3*1 1I7Z4GT..  1.45  4*3.. 

..  .45  7X7'  ‘35C*  ...  1.14|117Z4GT..  1.34  4*4.. 

..  I.*7  XXFM.  1.13I35L4GT...  .47  117Z7GT..  I.444M.. 

..  .4»  7V4» . 4*|3SN4  .  .  1.4*  F137A  .  15.44  4*7. . 

..  3.45  7Z4» . 47  15W4GT*.  3.**  CrVI4*  . . .  4.4****.. 

.  1.4414Y . 74  35Y* .  *.«»»»«■ . >«•“  2!  ' 

...  1.4*  13  A . *4  3525 . *7  155 . *S|*1*.. 

..  1.1*  13AS  1J435Z4GT*..  1.5*  FGI**.. .  .  44.**'*II . . 

3.34  iiA4.  ’  4«3» . 74FG173....43.»,S13.. 

1.45!*.:  -  .’1137  . 75  143B .  1.3*413.. 

.  1.3*‘3A7 .  *.«’fG37A...  4.7*  FGI4*.. ..  13.4*1*14. . 

...  1.I713A4GT..  1.44RK38A...  3.45  34* .  33.44,515.. 

..  .4*'UAH7GT.  1.33  34D7 .  1.34I345B  VT3.  1.44  514  I 

BLOWERS  Ma  C74/II5Y 

4*  CFM  ISTardc  ...34.1*  FREED  SSOOrot,  35  1 
7*  CFM  115T/100C7.  4.4*  G.E  3140.  3030.  3»1C 
35*  CFM  38raod>....  5.54  WEm  I133vct'.'»01U. 
250  CFM  R  34  to  115  e-E  T8«V/100M>.  31 

T»o  TrtiiifonMr. .  1 1.86  5V/1A  . 

188  CFM  llSTRCdo  . 7.N  Q.C  6.3T/7A.  I.TV/. 

178  CFM  260tm  . 11.88  WEe*  6.3y/4.65A.  6. 

Bt»le  PtMtMlMh  WEm  e.8V/1.25A.  6 

^TV  Complex  WEe»  6.SV/SA.^  SV/I 

HL  (-  w/lAmpAOfttiTllSrM  ..$28.85  WEe«  6.SV/1A  $1.M; 

MS  V  StlHil*  KR  U8  1160  wt  llSw  freed  5V/10^4.;*: 

P  »  r  llRtnO* . »**.»5  freed  3.SVCT/10A 


■**  304  .  1.13  4CB4*.  . 

1.33  lOSGT...  I.35  4CMG*. 

1.41  384 .  I.*5  4114 . 

1.33  JV4 .  l.*SkoW.... 

.4*  4B37 .  4.4*  408 . 

l.M  4B33 .  11.44  4X5 . 

.4*  4C33  .  54.**  4X4 . 

■4*  4C35  .  34.4*  4X7 . 

3.34  4C34 . 15.4*  4FS . 

.4*  4X37/357.  17.55  4F4* - 

44.**  4331 .  45.4*  4F4GT*.. 

.4*  4143/7**..  14.**  4F7 . 

I.*4  4147 . 344.4*  4FSG*... 

1.34  4T4  3....  5.4f4G4G... 

.4*  5C33  .  54.45  4H4« _ 

1.**  SC34/C5B.  4.45  C4I . 

1.33  1031 .  34.3*  *34^  —  ■ 

1.**  5333 .  13.45  4J5GT*.. 

.45  U34 .  13.4*  434* . 

.4*  5333  .  44.**  *37» . 

.7*  SR4GY*..  3.35  *3»G.... 

3.4*  5T4* .  1.4*  4X4..... 

3.45  5U4G*....  1.45  4X5GT. . 
3.4*  SV4G«....  3.4*  4X4GT* 
1.**  SW4 .  1.3*  4X7 - 

1.34  4X4G.  ..  .**14X4.. .. 

.44  SYIGT*..  1.38'*L*G..., 

••  5Y4G . 7*  4I.4*  .  . 

,1  5Z* .  1.15  41.4G*  .. 

•**  5Z4 .  1.3*  4IRGA*. 

3.4*  C4A .  7.4*  4L7...., 

.4*  4A* .  1.4*  4N4  . .. 

4A4 .  1.4*  4N^.  . . 

1.4*  4ASG .  3.1*  4N7GT. 

.14  4A4 .  1.43  4P5CT*. 

3Ca3/7143.  .44  4A7 .  1.**  407 - 

INFRARED 

SNOOPERSCOPE  I 

T|lMM*‘Coii?eit«r  ftb*  Bl-Sensi' 
bSB  //  tintr  ilmptlAad  d^sn  T  di*. . 

WUIemlte  Mnts—ItMoluUon  up 
to  $50  ConploU  <UU  A  tube. 

*TAB*’  SPECIAL  e«cb  $4.88:  2  for  88.48  , 


1LB8.. 
1LG8.. 
ILH4.. 
1LN6.. 
IWiGT 
1N8G  . 
1P6GT 
tP24.  . 


Att:  MANUFACTUREBS 
MlllleM  of  Lots  Rttd  EyeleCt  In 
Steek.  Write  Yeur  Needs  m  Ce«6uy 
Letteriieod. 


Mecohms— .  1 2/ .  $5 /. 
8/8.T5/H*  Accy 


E«.*|l:  18/17.18 
886A  KIT  Md 
XFORMER 
yj  ‘ly  $  l^lbee.  Scku.  xfmr  llSvIdeye 
Inpt.  outpc  I.SretyjOA/lO 

HAYDON  CLOCK  MOTOR  end  SWITCH 
Syncbronoui  8  te  18  VAC/OOry  24RPlf  op 

115V/eOc7  . $2.4# 

Cloek  Motor  tYN6  5RPM/il5V/60cy  $$.48 
IN34  XTALS.  7Sd 
IP  «er  07-30 
too  for  871.00 

IN3S  XUI . T...V. . 81.88 

Olei>»y  Oeeh  OhotwiSm 

NTC.  AM  RAM.  CMtroee 
*  tSA4  TiiOe 

Only.  MIlMiMnSi  Md 


186.  tocb‘...’....*....*...!$l.48 
N.  D  A  CH  Toctle  9m  Bkn.  Amps:  5.  10. 

15.  $8.  $5.  mT  Eocfa . 880 

Kllioo  ThermAl  Push  Button  Bkrt.  Amos: 

5.  10.  15.  SO.  SO.  Koch . TH 

MERCURY 

^  THERMO* 

REGULATOR 

DoaI  CkL  $S*A105*F.  ExtmBelySeoaltiTe 
A  Aeeurote— FIRE  FRET.  FRf^IZE  Pt  or 
MAX-MIN  TEIEP  CONTROL.  RE¬ 
SEARCH.  Brood  New.  lodlrld  Boxed. 
Ust  OTor  ISO.  SPECIAL...###:  f2fer  618. 

36mm  And  I6mm  FILM 
Gooronteod  Govt.  Sorploo 
$6mm  Plm*X  Pah  SO  Exp 
CArUldxee. .  .  6  for  $1.08 
$Smm  Mlero8lo  SO 

CATtridm - 6  lor  $1.08 

18mm  pan  film  GS^  raaMro.  do^. 
Otd.  Perfect  54  rolU  (1$S0  ft.)... $8.88 


v  V  orisoil.  ZLAIDIM . .000.00 

1188  AlrC  Flask  Pwr  Pack. 

Xf  Brand  New  . $3d.»5 

Pbotoiash  Condonsors 

15mrd/330Tae/1600Tdo  Hit  . $3.M 

SSmld/SSOrac/lSOOrde  lot . A40 

lemfd/OOOfac/SSOOrdc  lot  . 8.88 

dM  “WilllaMson" 

jmwjB  iow  hi.fi  KH 

tOcyc  To  SOKc  with  EamI 
Internatloonlly  rnmoiu.  To 
1  SSc.  for  Expertmcvton. 
ibcI.  pwr  Supply.  ItCA 
CbAMts.  Lmo  Pre-Aiop  A  Output^gmfr 
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Precision  Apparatus  Co.,  Inc 

Jim  HAAQlNC  BiO 


INDEX  TO  ADVERTISERS 


A  eompM*  and  MH<onUlntd  Clactranic  Inttrumant. 
Incorporate*  a  TRUE  BEAM  CURRENT  Tost  Circuit. 
Clwcki  overall  *l*ctron.Cun  porlormanco  (or  propor¬ 
tionate  pl^ro  briftitnMS.  Additional  teats  lor  accal- 
orating  anodo*  and  doRoctioa  plate  olomont*. 

TRo  Rrocision  CR-30  sMuld  not  bo  confusad  witti  ntoro 
adapter*  connoctint  to  ordinary  rtcaMag  tub*  teator* 
vdiicli  nvoro  never  doalgnod  to  nuMt  tho  vary  spocia’- 
Ind  nooda  el  CR  tute  ctiocklnf .  Similarly,  it  la  not  ti> 
bo  conluaod  with  noon-lamp  unit*  or  simiter  dovkos  ol 
limited  technical  morit  and  which  do  not  chock  all  CR 
tubes  or  all  tub*  olomonts. 


GENEML  ANO  TECHMCM.  SKCIFICATIONS 

nToste  AH  Modoro  Catbod*  Ray  Tab**.  Tests  AH  CR 
bo  Elomonts;  Not  lust  a  limitod  low. 
it  Eian-Polat  14  Lavar  EtesMat  toloctloa  lyitem,  Inda- 
pondont  el  multipl*  baa*  pin  and  Roatlng  olomant 
terminations,  lor  Short,  Loakag*  and  Quality  Taste. 

*  True  Raam  Corrant  Tost  Cbcalt  chochs  all  CR  Tubas 
with  Etectron-fun  In  operation.  It  Is  th*  Elactraa  Beam 
(and  NOT  total  cathode  omission)  which  trace*  th*  pat¬ 
tern  an  th*  lac*  ol  th*  CR  tub*.  Th*  slgniHcanc*  el  th* 
above  rests  in  th*  (act  that  Beam  Current  (and  pictar* 
brlfhtnoss)  Is  priiaarily  associated  with  th*  condition 
ol  nw  oaalsr  ol  th*  cathode  surlaco  and  net  th*  ovorall 
cathode  area. 

it  Vottaca  Bnalplid,  Brldaa  Type  VTWI  affords  super- 
sonsitiv*  tub*  quality  indications  and  sositiv*  chock 
el  low  currant  anodos  and  dolloction  plaus. 

kllcr*4.lae  Voltat*  Adlastamat  Mater  amalterod  at 
filamont  supply. 

it  Asearisy  ol  test  circuits  closely  aisintelnod  by  us* 
01  (actory  adtusted  Internal  callbratinf  controts;  plastic 
Insulated,  telophon*  typo  cablod  wirint;  highosi  qual¬ 
ity,  consarvativoly  rated  eampenoats. 

it  BalK  la.  Nigh  Spood,  Balter  Tab*  Chan 
it  Tost  Cbcalts  Transtormor  Isolated  Irom  Rower  Lin*. 
it  AH'  FaR  Vistea  Mater  with  scalo-plate  ospoclally 
dosignod  lor  CR  tub*  testing  roquiromonts. 


Inotnumewt  KlM-tromlos  Carp.  . tP4 

InatruiuoeS  BMtetors  Coatpoar . it,  TS 

Inaalla*  Carpontloa  of  Amrvtrm . RPP 

Intamattaeaf  Nlchal  Campeuy,  Iwr . 144 

letarwaHnwat  Bm-tibar  OarparnMam . Ida 

IntMWttaeel  Kaatatewra  Co . 4.  ■ 

Irvtegtam  Varmteh  b  laaalaSar  Cawipaay  <04 


BIRIEt  CR-lB-ln  hardwood,  taparod  pertabi*  can*. 
17H'  X  13H'  X  BH*.  Complat*  with  standard  U  pla 
tub*  cabte  and  unlvarsal  CR  Tub*  Tost  Cabte. 

Shipptei  Wolgbt:  U  Ms . Not  Frteai  IBS.TS 

Sm  Ih*  aaw  CR-JO  aa  dliptey  ar  laadlwj  aladraalc 
•avlpwal  dldrlkvrarr.  Plac*  yaur  ardars  aaw  tm  anwr* 
^^bM  aarUad  pauibla  daUvary. 
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SEARCHLIGHT  SECTION 


SUPPLY 

PROBLEMS 


SOLVE 

YOUR 


CALL  PAUL  J.  PLISHNER 


4000  to  6000  Met 
BENCH  TEST 
PLUMBING 

H  I**  Wov*f»»W« 

Flu  AttMUttr  . >48.00 

Vtrlabl*  StMt  Tu«r  »"< 

P«w«r  Hf*22 

Wav«iii«t«r  T«i  . ffO.OO 

A0Mt*f4:  Cbok*  to  ehohe  f  lf  S2 
rotor  to  ootof  8I4.M 
Cboko  to  covfr  8 1 8.00 
WavotHid*  to  Tyvo  "N"  A^jtor 

Dlroetlooal  Coodlor.  Two  ho^ 

typo  "N”  output . 148.00 

Klyotru  Mount.  Bqulnwd  with 
tunable  termlaatloa  and  mlero* 
metor  adjuat.  Klyotroo  antenna 

tuninc . $1  iO.OO 

Crystal  Mount  CViulDpod  with 
tunablo  termlnatloo  and  micro* 
meter  adjust  crystal  tuning 

$128.00 

TunaMo  Tonulnatton.  Precision 
adjust  . $00.00 


S  CM.  AIRBORNC  lUOAR  SET  4esi9ii«d  for  sector  scan! 
surfocc  soorcli,  moppino  ond  Mvi9atton,  weotlier  fort¬ 
costing  intercepting  of  enemy  oircroft.  Entirely  en¬ 
closed  in  0  streomUned  housing  for  Mtionol  mounting' 
on  oircroft  bomb  rock  or  on  nose  of  forge  bombers.  I 
Complete  sets  with  indicotor  equipment,  ond  power  unit 
reody  for  instollotion.  Lorgo  quantity  oyoiloble. 


MAG¬ 

NETRONS 


QK  118 
QK  82 
QK  88 
QK  81 
QK  80 
2J2I 
2J22 
2i28 
2J27 
2J3I 
2J32 
2J37 
2J38 
2J3t 
2J40 
2J48 
2i34 
7181 
2i82 
3131 
8130 
7I4AY 
7I80Y 
770BY 
770CY 
728-A 
730-A 

no 

708 

700 


Klystron  Mount.  DB358  com¬ 
plete  with  shield  and  tunable 
termination  .  ....$I2S.M 

Flap  Attenuator  OB3il..|4iOO 

Varlablo  Stub  Tunor . 100.00 

W^.  to  Typo  **N’'  Adaptor 
$18.80 

Wavemolor  Too.  DB382.  $32.80 
Maple  Too  . 180.00 


72IA  TR  Box  complete  with 
tube  and  tuning  plungers  $12.80 
MeNally  Klystron  Cavltlas  for 
707B  or  IKls.  Hires  typos  sraii- 

able . $4.00 

F  2f/SPR-2  Filters.  Type  *  N  ' 

input  and  output . $12.80 

WAVEGUIDE  TO  R1G11> 
COAX  ’'DOORKNOB  *  ADAP¬ 
TER.  CHOKE  PIANQE.  SIL¬ 
VER  PLATED  BROAD  BAN' 
$32.50 

WAVEGUIDE  DIRECTIONAL 
COUPLER.  27  db.  Nary  tv{>.- 
CABV  47AAN.  with  4  In. 

section  . 832.80 

8Q.  FLANGE  to  rd  dioke  adap 
ter.  18  In.  long  OA  m  In.  x 
In.  guide,  type  “N"  output  and 

sampling  probe . 127. 8C 

AN/APRSA  10  cm  aatsnna 
equipment  eonalstlng  of  two  lo 
cm  warogulde  eeotions,  each 
polarised.  iS  dogroes  175.00  p^r 


Magnetron  Coupllno  For  Type 
7M  Mac.  to  X  8*  WaTO^£i 

10  CM  Wauomotsr  3500-4500  Mo 
WE  type  B43549  Transmission 
type.  Type  N  Fittings  Veedei 
Root  Micrometer  dial.  Gold 
Plated  W/Calib.  Chart  P/e 
Freq.  Meter  X68404A.  New 

8H.S0 

ABI4A/AP-I0  CM  Pick  up  Di¬ 
pole  with  "N"  Cables. ..  .14.80 
LHTR.  LIGHTHOUSE  AS¬ 
SEMBLY  Part  of  Rr38  APO  5 
A  APO  IS.  Reoetrer  and  Trans 
CsTitlet  w/aaaoc.  Tr  Caritj  and 
Type  N  CPLO.  To  Rerr.  Uses 
SC40.  SC43.  1B27,  Tunable  AFX 
8400-2700  MC8.  BUrer  Plated 
S40.00 

Beacon  Llikthouoo  earlty  10  on 
with  mlnlacaro  88  volt  DC  FM 
motor.  Mfg.  Bernard  Rice 

847.8S  on. 

Magnotron  to  Waveculdo  Coup¬ 
ler  with  721A  Duplexer  Cadty. 
gold  plated  . $48.00 


iDirectlenal  CmMot.  two  bole 
|2'’il>B  coupling,  typo  . . 


. . $28.00 

Proeision  Crystal  Mouat.  Equip- 
Ded  With  tuning  sliigi  and  tun- 

kble  termination  . 8128.00 

runahio  Teruilnatlon.  Predsion 


to  corer  . 812.00 

Mitred  Elbow,  oovm  to  cover 
$4.00 

TR-ATR-Seetlee.  Choke  to 

cover  . $4.00 

FloxIMo  Soetton  I*  choke  to 

choke . $5  • 

'S”  Curve  Choke  te  ooror  $4.$0 
Adnoler.  round  te  square  cover 
|$.00 

Feedknsk  to  ParahoU  Horn  with 

prosourtsed  window . $27.80 

K  Band  Mixer  Bleek. . .  .pS.OO 
Wavetuld#  %  to  81.00  per  ft 

or  Twist . 110.00 

**K**  Bead  DIroetleenI  CeuNer 
$40.80  ea. 


POWER  SPLITTER:  728  Kly 

stron  input  dual  "N"  output 


RIGID  COAX— H"  I.C. 

'V  rlild  eenxlal  tunieg  stuke  with  vemlm  stub  adjuatmenu  Gold 


TS12 
Tsn 
TS33 
TS35 
TS  S4 
TS  45/ArM3 
TS  S2  3CM 
TS  IDS 


Plated  . . 

%  RIGID  COAX  ROTARY  JOINT. 

Gold  Plated . 

Dipole  oaomMy.  P^  of  IK^‘584. 

Rotary  joinu  of  8CB-S84 . . 

RIGHT  ANGLE  BEND*  with  S^ble  coax  output  pl^np  loop  $8.00 
SHORT  RIGHT  ANGLE  BENO.  with  proumrlslng  nipple. .».00 

RIGID  COAX  to  flex  coax  connector . $3.80 

STUB-SUPPORTED  RIGID  COAX,  fold  plated  5*  lenftlw.  Per 

R*rrfN6LMVw 

RT.  ANGLE  BEND  18^  L.  DA . $3.80 

FLEXIBLE  SECTION.  15*  L.  Male  to  female . $4.25 

MAGNETRON  COUPLINGS  to  rigid  coax,  with  TR  piekiin 

loop,  gold  plated . . $7.80 

FLEX  COAX  SECT.  Approx.  30  ft . $10.80 

CG  84/U--4  foot  flexible  section  H*  IC  preset^eed . $18.00 


IV.T.T.r. . ."$17.80 

Preeenrlxod.  ^erry  tSlOgii 


and  type  "TT'  oi^ut  tdekup 

IITM 

Wavofuido  Section  IS*  loni 
choke  to  cover  45  deg.  twist  A 
2H'  radius.  90  deg.  bend  $4.5( 
Twist  M  dot.  6*  cbnke  tr 

oorer  w/press  nipple . 08.8( 

Wevofuido  Sootioas  SH  ft  lone 
sllTor  lasted  with  choke  flanrr 
$8.71 

Rotary" Joint  dmke  to  chokr 

with  deck  mounting _ $I7.5( 

$  cm  mitred  elbow  ‘'E*'  plan* 
unplsted  . $l2.0( 


WAVEGUIDE 


OD . !... 

OD  Ahnnlmim. 


OD  nexiblo. 


Vri^dcoax  H*  IC.!.'.!!!.”.!*.!!*.!!!!!'.!'.!!. 
(AvaUaMo  In  10  fu  to  15  ft.  lengtho  or  wnaller.) 


R.  F.  EQUIPMENT 

SM  Radar— Hsaty.  high  power,  one  mm  watt  batUcMiip  radar. 
Ah  major  oomponente.  Ie.  Antenna  i  Pedastel.  Xmtr.  Rerr. 
'Indlcatnr  eonst^e.  Mfg.  General  neetrle. 

SL  Radar— Complete  10  on  Burfaoe  eearth  radar  S/W  P.P.I.. 
250  KW  peak.  115V  00  Cy.  AC  input  foltado.  Mfg.  WseCem 
Elertric. 

$  cm  Radar  packeoe.  (Copy  ’'Must  of  Um  Month*’  Data)  I 
10  cm  Slonal  Genorater.  usee  Sperry  41TA  Klystron.  115V  00  Cy. 

AC  Bogulated  Power  Supply.  Complete  w/Tubes . $250.80 

Varied  Aeoortment  of  Radar  C.B.  Tube  Indleatore  from  I*  A 
•cores  to  ir  P.P.L  Ooooolea.  Wrttel 

RF-23/AP  10  cm  Dummy  Load  and  High  Power  Attcauator  In 

Cabia’lS'*  i^*w/i^' UO'-M'/U  C^V-OVoIoO^iil 
AN/T^2.  eompleCe  and  portnMa.  800  MC  Supplied  w/Qas 
Generator, 

RT.3t/APG.5  10  cm  Ught  bouse  RF  heed  e/o  Xmlr-Roorr-n 
cavity.  comN.  rm  A  80  MC  IF  strip  using  OAKS.  (SC40.  8C43. 
1B87  lineup)  w/T>ibee. 

Ptrabelle  Antenna.  800*  Axlmoth  Bean,  AFX  10*  Elo*.  Hit. 
Compl.  W/84V.  DC  Drire  Motor.  Aslmuth  A  Dev.  flelsyne.  Rup- 

plied  with  10  cm  Dipole.  New . ...  $8$.00 

Hemofonixlne  Magneteetrictlen  Dec.  Head.  800KC  Unit  for  Bomr^ 


SONAR 

SYSTEMS 


ea.  $8.80 

$  em.  **S'*  curve.  0*  long 

ea.  IS.iO 

3  em.  i^ht  angle  keuds.  "E” 
pleae  18*  long  oorer  to  oorer 

ea.  88.80 

3  am.  Cutler  feed  dioele.  11* 
from  parabola  mount  to  feed 

back . ca.  M.80 

Circular  Choke  Flanges,  solid 

braes  . 88d 

Su.  Flanges.  Flat  Brass  ea.  .888 
APS.  10  TR/ATR  Duplexer  aee- 
Uon  with  addltunal  Irle  flange 
810.00 


Link  Rodio  Equip.  250W  Fixed  Station 

Type  1900  Xmttr  <158-174MC) 

Type  1938  Rmnote  Control  Type  50-FMTR-7C  Reeefrer. 

2840  Xmttr  w/I^  Power  Sply.  50  Watt  Out.)  BfeOMOrWrtte 


30MC  IF  STRIP 

P/O  APS  18.  Radar  uMng  lACT’s  8-3  Me  BW  20DB  gain,  new 
A  oomplete  l.F.  Amplifier  Video  Beet.  Leas  Tubes . $17.80 


SCR  545  RADAR  TRAILER 
L"  BAND  SEARCH — "5"  BAND  TRACK 


MECHANICAL 


ELECTRICAL 


t  -  .1  K«ver  IS  of  the  reactance  tube 

”  type  continuously  variable 

mmm  ^  over  a  frequency  range  of  0  to 

.  -jnr  i  plus  or  minus  lOOO  cycles  per 

r  second  by  front  panel  adjust- 

•  ^  ment 

'  '  2  Circuitry  includes  phase  mod 

ufation  to  snreep  at  the  rate 
of  ?(X)  cps  Input  Circuit  can 
'  receive  polar  or  neutral  key- 

•  mg  and  operates  directly  from 

j  }  teletypewriter 

1  3  Circuits  are  provided  for 

*  photo-transmission  by  means 

I  of  a  frequency  shirt  crcuit  of 

^  the  reactance  tube  type 

4  The  keyer  requires  an  injectmn  vo>tage 
m  the  range  2  2  to  4  2  megacycles  tc 
produce  an  output  m  the  range  2  to  4 
megacycles 

H  S  The  equipment  is  capable  of  bemg  keyed  up 

■  to  240  dot  cps 

■  6  A  *vave  shaping  circuit  provdes  30  db  atten  — 

■  uation  to  frequencies  above  the  3fd  harmonic  to 
I  the  240  dot  cycle  keyer  speed 

f  7  Stabilitv  No  more  than  40  cycles  mvtab  iit»  >> 
contributed  by  the  keyer  which  is  .apaCm  o*  mam- 
taming  the  total  frequency  sh.fl  with  n  b''. 

8  Controls  are  provided  for  an  functions  of  the  keyer 
on  (he  front  panel 


LewU  M  Kavfmaii.  Inr . . 

Lawte  EniiDeefiiiff  Co . 

LowU  SprloB  M  Manafactorliur  Co . 

Ubarty  Mirror  IMvIaloa.  Libby -Owena-' 

Poi^  Oloaa  Co . Iftt. 

UBdo  Air  Prodocta  Co..  Colt  of  Carbide 

A  Carboa  Corp . 

Llatoa-Folb  laatnument  Co..  Inc . 

LIttalfoaa.  lar . 

Litton  iBfinatiiea . 

Lord  ManofartaiiBC  Compan)* . 

Last.  Haary  B . 


Maahlett  Laboratoiiea.  lac . 

MarailllaB  Co^  The . 

Macaarord.  lac . 

Manrtira.  Inc . 

Mallory  and  Company  lar..  P.  R. . . . . 

Manaon  Laboratorlea  . 

Marronl  Inatramenta.  Ltd . 

Marlon  Eleetiiral  Inatmment  Co. . . 

Markem  Marhino  Company . 

Martin  Company.  Glenn  L . 

MR  Mannfartarinff  Company,  tne.. 

MrGraw-HHI  Rook  Co . 

Maaaarementa  Corporation  . 

Mercold  Corporatloa.  The  . 

MeUI-Cal  IMstalon.  CAH  Hupply  Co. 

Metal  Textile  Corporation  . 

Motaplaat  Prooeaa*  Ine . 

Meyerrord  Co . 

MIm  Instniment  Co . 

Mlllen  Mfp.  Co..  Iae.»  Jamea . 

MUo  Radio  A  neetroaiea  Corp . 

Mlnlatare  Preelalon  Reauin^  Ine. . . . 
Mlnneapolla>lloneywell  Remilator 

Indnatrlal  DiTlalon  . 

MInneanta  Minina  A  Mfa.  Co . 

MItehelURand  Inaalatlon  Co.»  lae. .. 

Monaon  Ralea  Corporation  . 

Moalaeo  Paper  Mllla  Company . 

Mairhead  A  Co..  Ltd . 

Maltleoro  Holders.  Ltd . 

Maltl-Metal  Co . 

Marex  Ltd . . . 

Mycalox  Corporation  of  Ameriea. ... 


THAT  MEETS  ALL  CURRENT 
MILITARY  AND  COMMERCIAL 
SPECIFICATIONS. 


Vatlonal  Company.  Ine . . 

Nattonal  Moldite  Company  . 

Nattonal  Varnished  Prodnets  Corpora^ 

tlon.  The  . 

NockSII  Corporation  . 

New  York  Transformer  Co..  Tne. . 

Ney  Company.  J.  M . 

North  American  Ariatlon.  Tne . . 

North  RIortrle  Mfa>  Co . . 

Northern  Radio  Co.,  lae . 

NoHhem-Zaleakl.  Ltd . 

Nothelfer  Wladlna  Laboratories . 


Ohmite  Manafartortna  Co. . 

Olymple  Metal  Prodnets  Co.,  far 

Onan  A  Hons.  lae..  D.  W . 

Optical  Tllm  Enalneeriaa  Co... 

Orepon  Eleetroqles  Mfa.  Co . 

iHiter  Mannfaetorina  Co.,  John.. 
Owens-^mlna  Flberplaa  Corp. . . 


MO  CUBIC  FOOT 

PORTABLE  ELECTRIC  OVEN 


Paine.  Webber.  Jackson  A  Curtis . 

l*nnoramle  Radio  Prodnets.  lac . 

Paper  Machinery  A  Reoearrh.  Ine . 

Paramoant  Paper  Tube  Corp . 

Paris  International  Trade  TSUr . 

Park  Metalware  Co..  lae . 

Pnrtridae  Transformers,  Ltd . 

Phalo  Plasties  Corp . 

Phllamon  T^boratmieo  . . . 

Fix  Maanfactarina  Co.,  lac.. . 

Polarad  Electroalcs  Corp . 

Pnlytechnio  Research  A  DcTclopmcai 

Compaay.  lae . 

Potter  lastrameat  Co..  lae . 

Precision  Apparatas  Co..  lae . 

Precision  Paper  Tube  Co . 

Premax  Prodnets.  INx.  Chisholm -Ryder 

Co..  lae . 

Presto  Recordlna  Corporatton . 

Proarossire  Manafactnrtna  Co . 

Pyramid  Eleetrie  Co . Ti« 

P>'Tofnrrie  Co . 


Complsts  focilitlst  for  swpiwssriog.  tool- 
Mvp  ond  ossetnbly  of  electric  meters  up  to 
d'*  moximvm  O.D.  of  the  followirig  typsst 
Direct  curreot->d  rolts  to  230  volts 
Universol  motors— d  volts  to  320  volts 
Induction  motors— con ventionol  vohopes 
Shoded  pole  motors— convention ol 
voltopes 

400  cycle  motors  of  the  smelter  siaes 
Also  precision  electro  mecKonicot 
ossemblies 

Csperience  ond  precision  workmonshlp 
ossure  you  of  motors  of  dependable  per- 
formonce  to  At  your  requiremente-hom 
l/IOOO  H  I,  up  to  V4  H.H. 

QUARTER  CENTURY  OF 
EXPERIENCE  IN  BUILDING 
Fractional  H.  P.  Motors 

Hero  is  a  seasoned,  dopondoblo  sourco 
with  o  reputation  for  quality  and  o 
background  of  olectricol  enginooring 
rosoorch  and  design. 


Radio  Corp.  or  America . oo,  sod 

Rack  CoTcr 

Radio  Materials  C/Orporatloa .  14S 

Radio  Receptor  Compaay.  lae . t4S 

Rahm  lastramente,  Ine .  td4 

Railway  Express  Aaeacy.  Air  Express 

INxIMea  .  tdt 

Ranland  Corporation  .  td 

Raytheon  Manafactariaa  Co . lid.  Sit 

R-R-M  Division.  Esoex  Wire  Corp .  IM 

Rek-O-Knt  Co..  lac . tSS 

Remler  Company.  Ltd . StS 

Reslatanco  Prodnets  Co .  til 

Revere  Copper  A  Rrass  lae. .  tO 

Rlehardsoa  Company  .  H 

RoMaaon  Ariatlea.  Inc . tdt 

Rome  Cable  CorporatloB  . ttS 

Raaaoll  Electrio  Company . fit 


Model  PL-1  *92  »* 

REMOVABLE  SHELVES 

FOR  PREHEATING— DRYING 
—BAKING 

•  An  indniduol  ovtH  for  cock  oporolor 

•  Eliminates  kondlioe  and  hauling 

•  Con  be  operated  i«  groaps  or  books 

•  Costs  loss  tboo  5<  per  hour  to  oporoto 

•  Plugs  iote  ooy  1 10V  outlet 

•  Holds  S— 2“  X  12"  X  23"  dryiog  poos 

(extra) 

OTHER  MODELS  $79.50  AND  UP 

WUTt—WIU—CKDtK  TODAY 

GRIEVE-HENDRY  CO.,  Inc. 
1650  W.  Hodddn  StrMt 
Chicofo  22,  Illinois 


Hanbom  Company  . 

flaaiaain  Electric  Co . 

HcleatlAc  Electric  IMv.  of  **8**  Corragated 

qfaenched  Gap  Co . 

Hclnttlla  Magneto  Division  of  Beadlx 

AvlatloB  Corp . 

Hccon  Metals  Corporation... . . . . . 

Aervo  Corporation  of  America . SdO. 

Acrvomcchanisms.  Inc . 

Hervo-Tek  Prodnets  Co . 
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Ahnkeproof,  Inr . t41 

HhallcroM  BfMmfsrtaiiiiff  €•. .  <6 

Hhora  Brothers,  loe.  . ttt 

HlirmA  InstmmeBte,  loe .  7f 

HlBpeoa  Bleetric  Ceaipoiir .  W 

Hoelete  IndoatrleUe  ALFA . tS7 

ftoreneen  oad  Componj,  Ine .  M 

8oathwMteni  Indaetiial  Eleetronlce 

C’ompoBy  .  S54 

Hpeetftlty  Battery  Company . tM 

Spellman  TeleTlstoa  Co.,  Ine . S31 

Speneer-Kennedy  liOboratorlee,  lac . SIS 

Sperry  Oyroeeope  Company  . tOS 

SpertI  Faraday,  Inc . SS7 

Splnrraft.  Inc . ISS 

Kprawe  Bectrte  Company .  ISP 

Square  Root  Mannfactaiinff  Corp . SP9 

Stackpole  Carbon  Co .  S4 

Standard  Pleso  Company  . SIP 

Standard  Preened  Steel  Co, . StP 

Standard  Prodocte,  Iim. . Sft4 

Standard  Telephones  and  CaMea,  I,td. . ,  t06 

Standard  Transformer  Corp . 1S4 

Statham  Laboratmies  .  St4 

Starer  Company,  Incorporated.........  tft4 
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TUI  nUNTAINHlAD  Of  MOOiKN  TUU  OEVElOfMfNT  IS  RCA 


vrform^HCB  ^rro^oit  in  active  duty 

For  civilian  and  military  electronic  designs  . .  .  RCA  preferred-type 
receiving  tubes  offer  these  important  advantages  .  .  . 


FLEXIBILITY— RCA  prejerred-lype  re¬ 
ceiving  tubes  are  chosen  for  the  advan¬ 
tages  they  offer  from  engineering  and 
equipment  production  viewpoints. 
They  cover  an  extremely  wide  variety 
of  tube  applications  in  civilian  and  mil¬ 
itary  equipment... and  offer  the  engi¬ 
neer  flexibility  in  circuit  design. 

PERFORMANCE — These  types  have 
demonstrated  their  reliability  in  equip¬ 


ment  of  widely  divergent  designs. 
Proved  in  service,  they  are  th6  logical 
types  for  future  designs. 

ECONOMY — This  group  of  44  tube 
types  represents  more  than  half  of 
RCA’s  current  receiving  tube  volume. 
By  concentrating  production  on  these 
few  types  having  wide  application,  sub- 
suntial  savings  are  realized  in  manufac¬ 
turing  costs  which  are  passed  on  to 


customers  —  and  quality  and  perform¬ 
ance  capability  are  sustained  at  a  high 
level. 

STANDARDIZATION— By  concentrat¬ 
ing  on  RCA  preferred  receiving-tube 
types,  the  equipment  manufacturer  also 
benefits  by  his  ability  to  standardize  on 
component  parts  .  ,  .  resulting  in  sub¬ 
stantial  purchasing  and  stocking  econ- 
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